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7KH JOREDOL]DWLRQ RI LQWHUQDWLRQDO FDSLWDO PDUNHWV LQ UHFHQW \HDUV￿ LV EHOLHYHG WR KDYH WKH
SRWHQWLDO WR GLVFLSOLQH JRYHUQPHQWV LQ GHYHORSLQJ FRXQWULHV￿ 7KLV LV EHFDXVH LW LV SHUFHLYHG
WKDW LQ RUGHU WR DWWUDFW IRUHLJQ FDSLWDO￿ JRYHUQPHQWV KDYH WR SXUVXH CVRXQG￿ HFRQRPLF SROLFLHV
LQ RUGHU WR ERRVW CPDUNHW FRQpGHQFH￿￿￿ :KLOH WKLV YLHZ VHHPV TXLWH SODXVLEOH￿ WKH UHFHQW
VSDWH RI FXUUHQF\ FULVHV VHHPV WR VXJJHVW WKDW WKH CGLVFLSOLQLQJ￿ UROH RI WKH LQWHUQDWLRQDO
FDSLWDO PDUNHW KDV DW WKH YHU\ OHDVW￿ QRW EHHQ YHU\ HoHFWLYH￿
,Q D SHUFHSWLYH FRPPHQWDU\ .UXJPDQ￿￿￿￿￿￿ ￿￿￿￿￿ VXJJHVWV D SRWHQWLDO UHDVRQ￿ +H DUJXHV
WKDW LQHrFLHQFLHV PLJKW DULVH EHFDXVH SROLF\ PDNHUV LQ WKH JOREDO HFRQRP\ IHHO FRPSHOOHG WR
SOD\ WKH CFRQpGHQFH JDPH￿ ￿ ZKHUH WKH SUHRFFXSDWLRQ RI SROLF\PDNHUV LV QRW ZLWK HFRQRPLF
IXQGDPHQWDOV EXW ZLWK ZLQQLQJ PDUNHW FRQpGHQFH￿ 7KHUH LV D WHPSWDWLRQ WR LPSOHPHQW
?￿￿￿SROLFLHV WKDW PD\ QRW PDNH VHQVH LQ DQG RI WKHPVHOYHV EXW WKDW SROLF\PDNHUV EHOLHYH ZLOO
DSSHDO WR WKH SUHMXGLFHV RI LQYHVWRUV￿￿￿,Q IDFW WKH QHHG WR ZLQ WKDW FRQpGHQFH FDQ DFWXDOO\
SUHYHQW D FRXQWU\ IURP IROORZLQJ RWKHUZLVH VHQVLEOH SROLFLHV DQG IRUFH LW WR IROORZ SROLFLHV
WKDW ZRXOG QRUPDOO\ VHHP SHUYHUVH￿￿ 7KLV RSLQLRQ KDV EHHQ HFKRHG E\ %KDJZDWL￿￿￿￿￿￿ DQG
5RGULN￿￿￿￿￿￿ ZKR DOVR FRQMHFWXUH WKDW JOREDOL]DWLRQ DQG WKH IUHH qRZ RI FDSLWDO KDV UHVXOWHG
LQ GHYHORSLQJ FRXQWULHV IHHOLQJ CFRPSHOOHG￿ WR HQDFW SROLFLHV WKDW PD\ EH LQDSSURSULDWH￿ 7KLV
LV VRPHZKDW HDVLHU WR XQGHUVWDQG LI WKHUH LV D IXQGDPHQWDO GLVVRQDQFH EHWZHHQ WKH GHYHORS￿
PHQWDO JRDOV RI D FRXQWU\ DQG WKH LQWHUHVWV RI IRUHLJQ LQYHVWRUV￿￿ ,W LV PRUH SX]]OLQJ RQFH ZH
UHFRJQL]H WKDW ERWK ￿ D SURGXFWLYH HFRQRPLF HQYLURQPHQW DQG LQFUHDVHG IRUHLJQ FDSLWDO￿ UDLVH
QDWLRQDO LQFRPH￿ +RZHYHU￿ LQ WKLV SDSHU ZH DUJXH WKDW RQFH ZH WDNH DFFRXQW RI WKH VLJQDOLQJ
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￿DVSHFW RI SROLF\ FKRLFH￿ WKH GHVLUH WR DWWUDFW IRUHLJQ FDSLWDO UDWKHU WKDQ CGLVFLSOLQH￿ JRYHUQ￿
PHQWV￿ JHQHUDWHV SHUYHUVH LQFHQWLYHV IRU SROLF\ PDNHUV DQG UHVXOWV LQ LQHrFLHQW RXWFRPHV￿￿
,Q WKDW VHQVH WKLV SDSHU SURYLGHV DQ DQDO\WLFDO XQGHUSLQQLQJ WR WKH RSLQLRQV YRLFHG E\ .UXJ￿
PDQ￿ %KDJZDWL DQG 5RGULN LQ UHFHQW \HDUV￿ WKDW JOREDOL]DWLRQ DQG WKH IUHH qRZ RI FDSLWDO
PLJKW JHQHUDWH SHUYHUVH LQFHQWLYHV IRU JRYHUQPHQWV LQ GHYHORSLQJ FRXQWULHV￿
/HW XV EHJLQ E\ GHOLQHDWLQJ WKH NH\ IHDWXUHV RI RXU DQDO\VLV￿ 7DNH WKH FDVH RI D GHYHORSLQJ
FRXQWU\ WKDW ZDQWV WR ERRVW QDWLRQDO LQFRPH E\ DWWUDFWLQJ IRUHLJQ FDSLWDO￿ 7KH JRYHUQPHQW
HQDFWV D SROLF\￿ ZKLFK WKURXJK LWV LPSDFW RQ WKH TXDOLW\ RI WKH HFRQRPLF HQYLURQPHQW￿ DI￿
IHFWV WKH UHWXUQV WR IRUHLJQ LQYHVWPHQW￿ ,Q SDUWLFXODU￿ ZH DVVXPH WKDW GLoHUHQW SROLFLHV DUH
CDSSURSULDWH￿ IRU GLoHUHQW VWDWHV RI WKH ZRUOG ￿ QR SROLF\ LV LQWULQVLFDOO\ VXSHULRU WR WKH RWKHU￿
6R LI WKHUH H[LVW WZR VWDWHV RI WKH ZRUOG ￿ ZKLFK IRU FRQFUHWHQHVV OHW XV MXVW ODEHO WKHP DV
CRUWKRGR[￿ RU CKHWHURGR[￿￿&RUUHVSRQGLQJ WR HDFK RI WKHVH VWDWHV WKHUH LV DQ DSSURSULDWH SROLF\
￿ CFRQVHUYDWLYH￿ RU COLEHUDO￿￿ 7KHUHIRUH￿ LI D CFRQVHUYDWLYH￿￿OLEHUDO￿ SROLF\ LV FRUUHFWO\ PDWFKHG
WR DQ CRUWKRGR[￿￿KHWHURGR[￿ VWDWH RI WKH ZRUOG￿ WKH UHWXUQV WR LQYHVWPHQW DQG RXWSXW DUH
KLJK￿￿ :KDW PDNHV WKH SURFHVV RI PDWFKLQJ D SROLF\ ZLWK WKH DSSURSULDWH VWDWH GLrFXOW LV
WKDW WKH WUXH VWDWH RI WKH ZRUOG LV XQNQRZQ￿ +RZHYHU￿ EHIRUH LW PDNHV LWV SROLF\ FKRLFH￿ WKH
JRYHUQPHQW UHFHLYHV SULYDWH LQIRUPDWLRQ DERXW WKH VWDWH RI WKH ZRUOG￿
,Q WKH IUDPHZRUN GHVFULEHG DERYH￿ ZH VKRZ WKDW JRYHUQPHQWDO GHFLVLRQ PDNLQJ LQ RSHQ
HFRQRPLHV VXoHUV IURP LQHrFLHQFLHV￿ ,Q SDUWLFXODU￿ ZH DUJXH WKDW￿ WKH YHU\ DWWHPSW WR PDLQ￿
WDLQ CPDUNHW FRQpGHQFH￿￿ PLJKW UHVXOW LQ JRYHUQPHQWV FKRRVLQJ D SROLF\￿ HYHQ WKRXJK LW PLJKW
￿2XU D QD O\ VLV D OVR KH OSV WKUR Z OLJ KW R Q WKH D OOH J H G CID LOXUH ￿ R I H F R QR PLF SR OLF LH V LQ VWH PPLQJ WKH 6R XWK
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VWD WH ￿ ,I WKH VWD WH R I WKH Z R UOG LV R UWKR GR [ ￿ LW LV EH VW WR SXUVXH D F R QVH UY D WLY H SR OLF \ LQ WKH IR UP R I OR Z pVF D O
H [ SH QGLWXUH V D QG QR WD [ H V￿ $ SR OLF \ PLVPD WF K￿ IR U H ￿J ￿ LI D OLEH UD O SR OLF \ LV LPSOH PH QWH G LQ D Q R UWKR GR [ VWD WH ￿
LW Z LOO UH VXOW LQ D GH F UH D VH LQ UH WXUQV WR IR UH LJ Q LQY H VWR UV EH F D XVH R I D KLJ KH U WD [ UD WH ￿R U GH Y D OXD WLR Q￿￿
￿KDYH UHOLDEOH SULYDWH LQIRUPDWLRQ WKDW DQ DOWHUQDWLYH SROLF\ LV PRUH VXLWDEOH￿ :KDW LV VWULNLQJ
LV WKDW￿ JRYHUQPHQWV IHHO FRPSHOOHG WR HQDFW￿RU SHUVLVW ZLWK￿ SROLFLHV WKDW DUH OLNHO\ WR KDYH DQ
DGYHUVH LPSDFW RQ WKH SURGXFWLYLW\ RI WKH HFRQRPLF HQYLURQPHQW￿ :H LGHQWLI\ WZR VLWXDWLRQV
XQGHU ZKLFK JRYHUQPHQWV KDYH DQ LQFHQWLYH WR SOD\ WKLV CFRQpGHQFH JDPH￿￿
7KH pUVW UHDVRQ ZK\ JRYHUQPHQWV SOD\ WKH CFRQpGHQFH JDPH￿ DULVHV ZKHQ SULRUV DUH VNHZHG
LQ IDYRU RI D SDUWLFXODU VWDWH RI WKH ZRUOG￿ ,Q RUGHU WR DWWUDFW FDSLWDO WR ERRVW QDWLRQDO LQFRPH￿
WKH JRYHUQPHQW ZLOO HQDFW D SROLF\ WKDW VLJQDOV WKDW LW LV UHODWLYHO\ FRQpGHQW RI VXFFHVV ￿
HYHQ WKRXJK WKLV SROLF\ KDV DQ DGYHUVH LPSDFW RQ WKH HFRQRPLF HQYLURQPHQW￿ :H FDOO WKLV
WKH CFRQIRUPLW\ ELDV￿ LQ JRYHUQPHQWDO GHFLVLRQ PDNLQJ ￿ ZKHQ WKH JRYHUQPHQW HQDFWV DQ
LQDSSURSULDWH SROLF\ MXVW EHFDXVH WKH SROLF\ FRQIRUPV WR WKH SROLF\ IRUHLJQ LQYHVWRUV H[SHFW
WR VHH￿ 7R VHH WKLV FRQVLGHU WKH FDVH ZKHUH WKH SULRUV RI WKH PDUNHW DUH WKDW CFRQVHUYDWLYH￿
SROLFLHV DUH OLNHO\ WR EH VXFFHVVIXO EHFDXVH WKH CRUWKRGR[￿ VWDWH LV H[SHFWHG WR SUHYDLO￿ 7KH
JRYHUQPHQW￿ E\ WDNLQJ DQ DFWLRQ WKDW FRQIRUPV WR WKH PDUNHW￿V SULRUV￿ VLJQDOV WKDW LWV SULYDWH
LQIRUPDWLRQ UHLQIRUFHV WKH SULRU￿ 7KHUHIRUH￿ E\ WDNLQJ VXFK DQ DFWLRQ￿ WKH JRYHUQPHQW VLJQDOV
FRQpGHQFH WKDW WKH CFRQVHUYDWLYH￿ SROLF\ FKRVHQ LV JRLQJ WR EH VXFFHVVIXO￿ 7KHUHIRUH￿ WKH
LQFHQWLYH WR DWWUDFW IRUHLJQ FDSLWDO JLYHV ULVH WR WKH CFRQIRUPLW\ ELDV￿￿ ,Q D VHQVH WKH FRQIRUPLW\
ELDV FDSWXUH .UXJPDQ￿V￿￿￿￿￿￿ ZRUU\ WKDW LQ WKH QHZ JOREDO HFRQRP\ ?VRXQG HFRQRPLF SROLF\
LV QRW VXrFLHQW WR JDLQ PDUNHW FRQpGHQFH￿ RQH PXVW FDWHU WR WKH SHUFHSWLRQV￿ WKH SUHMXGLFHV￿
DQG WKH ZKLPV RI WKH PDUNHW￿￿
:H WKHQ GHPRQVWUDWH DQRWKHU VFHQDULR LQ ZKLFK D JRYHUQPHQW PD\ PLVOHDG IRUHLJQ LQ￿
YHVWRUV￿ &RQVLGHU WKH FDVH ZKHUH SULRUV DUH QRW VNHZHG￿ EXW WKDW WKH UHWXUQV WR LQYHVWPHQW
GLoHU DFURVV WKH WZR VWDWHV￿ 6R IRU H[DPSOH￿ LI WKH UHWXUQV WR LQYHVWPHQW DUH KLJKHU ZKHQ
WKH COLEHUDO￿ SROLF\ LV PDWFKHG ZLWK WKH CKHWHURGR[￿ VWDWH RI WKH ZRUOG￿ ,Q WKLV VFHQDULR ZH
VKRZ WKDW WKH JRYHUQPHQW ZLOO KDYH DQ LQFHQWLYH WR HQDFW D SROLF\ WKDW VLJQDOV WKDW CJRRG
QHZV￿ OLHV DKHDG L￿H￿ SURGXFWLYLW\ LV JRLQJ WR EH KLJK DQG WKH KHWHURGR[ VWDWH LV H[SHFWHG￿
%\ DFWLQJ FRQpGHQW DQG UHqHFWLQJ LWV LQKHUHQW RSWLPLVP DERXW WKH XQGHUO\LQJ IXQGDPHQWDOV
￿LQ LWV SROLF\ FKRLFH￿ WKH JRYHUQPHQW KRSHV WR FRQYLQFH IRUHLJQ LQYHVWRUV WR LQYHVW PRUH WKDQ
ZKDW WKH\ ZRXOG KDYH LI DQ RUWKRGR[ VWDWH RI WKH ZRUOG SUHYDLOHG￿ :H FDOO WKLV WKH CJRRG QHZV
ELDV￿ LQ JRYHUQPHQW GHFLVLRQ PDNLQJ￿ 7KLV UHVXOW LV GLUHFWO\ DSSOLFDEOH WR WKH LVVXH RI SROLF\
SHUVLVWHQFH￿ :KDW WKLV UHVXOW VXJJHVWV LV WKDW LI WKH JRYHUQPHQW￿V UHVSRQVH WR EDG HFRQRPLF
QHZV WKDW UHTXLUHV XUJHQW FRUUHFWLYH PHDVXUHV ZLOO EH LQHrFLHQW￿ 7KH JRYHUQPHQW ZLOO KDYH
D WHQGHQF\ WR KRSH IRU WKH EHVW DQG SUHWHQG WKDW EXVLQHVV LV DV XVXDO￿ UDWKHU WKDQ PDNH WKH
QHFHVVDU\ SROLF\ DGMXVWPHQWV￿
7KLV LQIRUPDWLRQDO LQHrFLHQF\ WKDW UHVXOWV IURP DQ LQFHQWLYH WR GHFHLYH RQ WKH SDUW RI WKH
JRYHUQPHQW KDV LQWHUHVWLQJ LPSOLFDWLRQV IRU WKH SDWWHUQ RI LQYHVWPHQW qRZV￿ :H VKRZ WKDW
LQYHVWPHQW qRZV KDYH D QRQPRQRWRQLF UHODWLRQVKLS ZLWK WKH GHJUHH RI H[￿DQWH XQFHUWDLQW\
DERXW VXFFHVV RI D JRYHUQPHQWDO SROLF\￿ ,QYHVWPHQW LQFUHDVHV DV XQFHUWDLQW\ GHFUHDVHV XQWLO D
FHUWDLQ WKUHVKROG OHYHO RI XQFHUWDLQW\ LV UHDFKHG￿ $Q\ IXUWKHU GHFUHDVH LQ XQFHUWDLQW\￿ UDWKHU
WKDQ LQFUHDVH FDSLWDO LQqRZV￿ UHVXOWV LQ WKHLU FROODSVH￿ 7KLV LV EHFDXVH WKH CFRQIRUPLW\ ELDV￿
HTXLOLEULXP LQ ZKLFK WKH JRYHUQPHQW DWWHPSWV WR VLJQDO CFRQpGHQFH￿￿ LV SHUIHFWO\ DQWLFLSDWHG
E\ IRUHLJQ LQYHVWRUV￿ ,SVR IDFWR￿ LQYHVWPHQW qRZV DUH PXFK ORZHU WKDQ LI JRYHUQPHQWV GLG QRW
DWWHPSW WR GHFHLYH￿ 7KHUHIRUH￿ ORZHU FDSLWDO LQqRZV UHVXOW SUHFLVHO\ EHFDXVH RI WKH DWWHPSW
WR DWWUDFW FDSLWDO LQqRZV EH\RQG WKH DPRXQW WKDW ZRXOG KDYH EHHQ IRUWKFRPLQJ LQ D IXOO
LQIRUPDWLRQ ZRUOG￿ WR WKH GHWULPHQW RI QDWLRQDO LQFRPH DQG ZHOIDUH￿￿
7KH LQqRZ RI IRUHLJQ FDSLWDO KDV EHHQ UHJDUGHG DV FUXFLDO IRU WKH HFRQRPLF VXFFHVV DQG
SROLWLFDO VXVWDLQDELOLW\ RI HFRQRPLF UHIRUPV WKDW KDYH WDNHQ SODFH LQ GHYHORSLQJ DQG WUDQVLWLRQ
HFRQRPLHV ￿6DFKV￿ ￿￿￿￿￿￿ 7KH LQIRUPDWLRQDO LQHrFLHQF\ WKDW ZH KLJKOLJKW JLYHV ULVH WR DQ
LQWULJXLQJ LPSOLFDWLRQ DERXW WKH UROH RI LGHRORJ\ LQ DWWUDFWLQJ IRUHLJQ FDSLWDO GXULQJ HFRQRPLF
UHIRUP￿ ,PDJLQH D VLWXDWLRQ LQ ZKLFK JRYHUQPHQWDO SROLF\ LV GHWHUPLQHG E\ DQ LQFXPEHQW
RI D FHUWDLQ LGHRORJLFDO SUHGLVSRVLWLRQ WRZDUGV RU DJDLQVW D FHUWDLQ SROLF\ ￿H￿J￿ COLEHUDO￿ RU
￿,W LV LPSR UWD QW WR R EVH UY H WKD W D OO WKH UH VXOWV WKD W Z H KLJ KOLJ KW WD N H SOD F H R QO\ Z KH Q J OR ED OL] D WLR Q KD V
S U RFHHG HGI DUHQ RX JKW R DO O RZ I RUW K H I U HH q RZ RIFDS L W DO ￿
￿CFRQVHUYDWLYH￿￿￿ :KDW ZH VKRZ LV WKDW ZKHQ WKH SULRUV RI DOO DJHQWV LQ WKH HFRQRP\ DUH VNHZHG
LQ WKH GLUHFWLRQ RI ￿IRU H[DPSOH￿ CFRQVHUYDWLYH￿ SROLFLHV EHLQJ VXFFHVVIXO￿ ZHOIDUH PLJKW EH
KLJKHU LI D COLEHUDO￿ UXQV WKH JRYHUQPHQW￿ 7KLV LV VR EHFDXVH D OLEHUDO LQ FKRRVLQJ KLV SROLF\
PLJKW EH UHVSRQVLYH WR WKH SULYDWH VLJQDO VKH UHFHLYHV￿ ZKLOH D FRQVHUYDWLYH ZRXOG QRW￿ $V LQ
&XNLHUPDQ DQG 7RPPDVVL￿￿￿￿￿￿￿ RXU DQDO\VLV HPSKDVL]HV WKDW CFUHGLELOLW\￿ LV D IXQFWLRQ QRW
MXVW RI WKH SROLFLHV DGRSWHG￿ EXW RQ ZKR DGRSWV WKH SROLFLHV L￿H￿ WKH SROLF\ ￿ SROLF\PDNHU SDLU￿
2XU SDSHU LV UHODWHG WR WKH OLWHUDWXUH LQ SROLWLFDO HFRQRP\ ZKLFK DGGUHVV WKH LVVXH RI
IDLOXUH RU GHOD\ LQ WKH DGRSWLRQ RI SROLFLHV RI HFRQRPLF UHIRUP￿ $OHVLQD DQG ’UD]HQ￿￿￿￿￿￿
DQG )HUQDQGH] DQG 5RGULN￿￿￿￿￿￿ IRFXV RQ WKH LQWHUSOD\ EHWZHHQ SROLWLFV DQG SROLF\ FKRLFH
ZKHQ JURXSV RU LQGLYLGXDOV DUH XQFHUWDLQ DERXW WKH QHW EHQHpWV RI HFRQRPLF UHIRUP￿ ,Q
FRQWUDVW WR WKH IRFXV RQ UHGLVWULEXWLYH FRQqLFW LQ WKHVH SDSHUV RXU SDSHU HPSKDVL]HV WKH
LPSRUWDQFH RI VLJQDOLQJ LQ JHQHUDWLQJ LQHrFLHQW SROLF\ RXWFRPHV￿ :KLOH WKLV SDSHU GRHV QRW
GHDO ZLWK SROLWLFDO HFRQRP\ LVVXHV GLUHFWO\￿ DQ LPSOLFDWLRQ LV WKDW LQHrFLHQFLHV LQ SROLF\ FKRLFH
DUH H[DFHUEDWHG SULRU WR HOHFWLRQV￿
)XUWKHUPRUH￿ RXU ZRUN LV UHODWHG WR WKH OLWHUDWXUH RQ SROLF\ VLJQDOLQJ LQ DQ RSHQ HFRQRP\￿
’UD]HQ DQG 0DVVRQ￿￿￿￿￿￿ DQG %DUWROLQL DQG ’UD]HQ￿￿￿￿￿￿ H[SORUHG VRPH RI WKH LPSOLFDWLRQV
RI SROLF\ VLJQDOLQJ LQ DQ RSHQ HFRQRP\￿ ,Q WKLV ZRUN WKH JRYHUQPHQW HQDFWV D SROLF\ WKDW
LV REVHUYHG E\ LQYHVWRUV￿ ZKR XVH LW WR LQIHU DERXW WKH IXWXUH FRXUVH RI VXFK SROLFLHV￿ :KDW
LV RI LQWHUHVW LV WKDW WKHVH SDSHUV VKRZ WKDW WKHUH LV QR VLPSOH FRUUHVSRQGHQFH EHWZHHQ WKH
SROLF\ FKRVHQ DQG JRYHUQPHQW CW\SH￿￿ RQFH ZH DOORZ IRU VLJQDOLQJ RI UHVRXUFHV RU FKDQJHV LQ
WKH HQYLURQPHQW￿ ,Q FRQWUDVW WR WKHVH SDSHUV￿ LQ RXU SDSHU WKHUH LV QR QHFHVVDU\ SUHVXPSWLRQ
WKDW SROLFLHV RU LQGHHG JRYHUQPHQWV FDQ EH UDQNHG DV EHLQJ CWRXJK￿ RU CZHDN￿ ￿ GLoHUHQW
SROLFLHV DUH VXLWDEOH IRU GLoHUHQW FLUFXPVWDQFHV￿ ,QGHHG WKH REVHUYHG SROLF\ FKRLFH KDV QR
G\QDPLF LPSOLFDWLRQV DERXW WKH IXWXUH FRXUVH RI VXFK SROLFLHV￿ VLQFH WKH HPSKDVLV RYHU KHUH
LV RQ WKH VLJQDOLQJ RI SULYDWH LQIRUPDWLRQ￿ DQG WKH SHUYHUVH LQFHQWLYH HoHFWV WKLV JHQHUDWHV￿
7KLV SDSHU LV DOVR VLPLODU LQ VWUXFWXUH WR ZRUN LQ PDQDJHULDO HFRQRPLFV E\ %UDQGHQEXUJHU
￿DQG 3RODN￿￿￿￿￿￿ DQG 3UHQGHUJDVW DQG 6WROH￿￿￿￿￿￿￿ 8QGHU WKH DVVXPSWLRQ WKDW PDQDJHUV
FDUH DERXW WKH FXUUHQW YDOXDWLRQ RI pUPV￿ LQ %UDQGHQEXUJHU DQG 3RODN￿ WKHUH HPHUJHV DQ
LQIRUPDWLRQDO LQHrFLHQF\ VLPLODU WR WKH RQH LQ WKLV SDSHU￿ ,Q RXU PRGHO RQ WKH RWKHU KDQG￿
WKH IRFXV LV RQ WKH LQWHUDFWLRQ EHWZHHQ JRYHUQPHQWDO SROLF\ DQG LQWHUQDWLRQDO FDSLWDO qRZV￿
,Q VKDUS FRQWUDVW WR WKHLU SDSHU￿ RXU UHVXOWV LPSO\ WKDW WKH LQIRUPDWLRQDO LQHrFLHQF\ PD\
SHUVLVW HYHQ LI PDQJHUV FDUH DERXW WKH YDOXH RI WKH pQDO RXWSXW￿ WKH DVVXPSWLRQ RI FXUUHQW
YDOXDWLRQ LV QRW HVVHQWLDO￿
,Q 6HFWLRQ ￿￿ZH VHW XS WKH EHQFKPDUN HFRQRP\ DQG DQDO\]H WKH HTXLOLEULXP LQ 6HFWLRQ ￿￿
6HFWLRQ ￿ GHDOV ZLWK WKH SDWWHUQ RI FDSLWDO qRZV￿ 6HFWLRQ ￿ GLVFXVVHV WKH UROH RI LGHRORJ\ DQG
6HFWLRQ ￿ FRQFOXGHV ZLWK D GLVFXVVLRQ￿
 7 KH % HQFKPDU N ( FRQRP\
*RYHU QPHQWDO 3 ROLFLHV DQG WKH 3 U LYDWH 6HFWRU
7KH HFRQRP\ FRQVLVWV RI D QXPEHU RI SURMHFWV WKDW SURGXFH RXWSXW ￿< ￿ XVLQJ FDSLWDO ￿N￿D Q G
DQ LQHODVWLFDOO\ VXSSOLHG GRPHVWLF IDFWRU￿ G ￿VD\ ODQG￿￿ +HUH ZH DVVXPH WKDW IRUHLJQ LQYHVWRUV
VXSSO\ DOO FDSLWDO￿ 7KH SURGXFWLRQ IXQFWLRQ LV JLYHQ E\￿ <   a *NoG￿bo￿ ZKHUH N LV WKH DPRXQW
RI FDSLWDO￿ G LV WKH GRPHVWLF IDFWRU DQG o ￿ ￿￿￿￿￿￿ 3ULYDWH VHFWRU RXWSXW LV D IXQFWLRQ RI WKH
SURGXFWLYLW\ RI D SXEOLF JRRG VXSSOLHG E\ WKH JRYHUQPHQW￿ 7KH SURGXFWLYLW\ RI WKLV SXEOLF
JRRG LV D UDQGRP YDULDEOH a * ZKHUH a * ￿I */￿* ￿￿* ￿J￿ 1RWLFH WKDW VLQFH ZH DVVXPH WKDW DOO
FDSLWDO LV VXSSOLHG E\ IRUHLJQ LQYHVWRUV￿ WKH UHWXUQV WR WKH GRPHVWLF IDFWRU DUH ￿￿b o￿< ￿: H
DVVXPH WKDW WKH JRYHUQPHQW￿V REMHFWLYH LV WR PD[LPL]H WKH UHZDUGV WR GRPHVWLF IDFWRUV L￿H￿
QDWLRQDO LQFRPH￿￿
￿:H PD N H WKLV D VVXPSWLR Q WR D Y R LG F R PSOLF D WLQJ R XU D QD O\ VLV E\ EULQJ LQJ LQ VR Y H UH LJ Q GH EW LVVXH V￿ 7 KLV LV
QR W MXVW EH F D XVH VR Y H UH LJ Q GH EW LVVXH V D UH Z H OO XQGH UVWR R G ￿VH H (D WR Q D QG ) H UQD QGH ] ￿￿ ￿ ￿ ￿ ￿ IR U D F R PSUH KH QVLY H
VXUY H \ ￿￿ EXW EH F D XVH R XWULJ KW H [ SUR SULD WLR Q￿XQUH OD WH G WR IXQGD PH QWD OV￿ LV UD UH O\ R EVH UY H G￿ + R Z H Y H U￿ D V Z LOO
EH F R PH F OH D U￿ R XU IUD PH Z R UN D OOR Z V J R Y H UQPH QWV WR LPSOLF LWO\ WD [ D QG H [ SUR SULD WH IR UH LJ Q LQY H VWR UV WKUR XJ K
￿*RYHUQPHQW SROLFLHV DoHFW WKH UHWXUQV WR LQYHVWPHQW￿ WKURXJK WKHLU LPSDFW RQ WKH CTXDOLW\￿
RI WKH HFRQRPLF HQYLURQPHQW ￿ ZH FDSWXUH WKLV LQ WHUPV RI WKH SURGXFWLYLW\ RI D SXEOLF JRRG￿￿
7KHUH H[LVWV XQFHUWDLQW\ DV UHJDUGV WKH SURGXFWLYLW\ RI WKLV SXEOLF JRRG￿ 7KH JRYHUQPHQW
VHOHFWV D SROLF\ D ￿ $   ID￿￿D ￿J WKDW GHWHUPLQHV WKH DFWXDO SURGXFWLYLW\ RI WKH SXEOLF JRRG￿
7KH SURGXFWLYLW\ RI WKH SXEOLF JRRG LV D IXQFWLRQ RI ZKHWKHU WKH FKRVHQ SROLF\ LV FRUUHFWO\
PDWFKHG ZLWK WKH XQGHUO\LQJ VWDWH RI WKH ZRUOG 6L ZKHUH 6   I6￿￿6 ￿J￿ ,Q RWKHU ZRUGV WKH
SURGXFWLYLW\ RI WKH SXEOLF JRRG LV D IXQFWLRQ J JLYHQ E\￿




*L IRU L   M
*/ IRU L ￿  M
ZKHUH L￿M ￿I ￿￿￿J￿ ,I SROLF\ DL LV VXFFHVVIXOO\ PDWFKHG ZLWK WKH VWDWH RI WKH ZRUOG 6L WKHQ
WKH SXEOLF JRRG LV SURGXFWLYH DQG JLYHQ E\ *L￿, I *L !* M WKHQ *L LV FDOOHG WKH KLJK
SURGXFWLYLW\ UHDOL]DWLRQ DQG *M DV WKH PHGLXP SURGXFWLYLW\ UHDOL]DWLRQ IRU L￿M ￿I ￿￿￿J￿
,I WKHUH LV D SROLF\￿VWDWH PLVPDWFK LQ WKDW DFWLRQ DL LV LPSOHPHQWHG ZKHQ WKH VWDWH RI WKH
ZRUOG LV 6M ZKHUH L ￿  M￿ WKHQ WKH SXEOLF JRRG LV RI ORZ SURGXFWLYLW\￿ */ ZKHUH *L !* /￿
)RU VLPSOLFLW\ ZH DVVXPH WKDW */  ￿￿ :KDW PDNHV WKH WDVN RI PDWFKLQJ D SROLF\ WR WKH
DSSURSULDWH VWDWH GLrFXOW LV WKDW WKH WUXH VWDWH RI WKH ZRUOG LV XQNQRZQ￿
7KH DERYH VWUXFWXUH FDSWXUHV WZR LPSRUWDQW DVSHFWV RI SROLF\ PDNLQJ￿ 7KH pUVW LV WKDW WKH
DERYH IRUPXODWLRQ FDSWXUHV WKH XQFHUWDLQW\ LQKHUHQW LQ PXFK RI SROLF\ PDNLQJ￿ ,Q DGGLWLRQ￿
DQ DSSHDOLQJ IHDWXUH RI RXU IUDPHZRUN LV WKDW WKLV VWDWH￿FRQWLQJHQW QDWXUH RI SROLF\ FKRLFHV LV
FDSWXUHG LQ D SDUWLFXODUO\ VLPSOH ZD\￿ DQG LV VXJJHVWLYH RI D YDULHW\ RI FRQWH[WV￿￿ +RZHYHU WKLV
D SR R U F KR LF H R I SR OLF \ ￿
￿$ OO J R Y H UQPH QWV LPSOH PH QW SR OLF LH V WKD W D oH F W WKH UH WXUQV WR LQY H VWPH QW￿ 7 KLV LPSD F W R I J R Y H UQPH QWD O
SR OLF \ F D Q EH WKUR XJ K D Q\ R I Y D ULR XV F KD QQH OV WKD W KD Y H D Q LPSD F W R Q WKH H F R QR PLF H QY LUR QPH QW WKD W WKH
IR UH LJ Q VH F WR U R SH UD WH V LQ￿ 7 KLV PLJ KW EH D Q\ WKLQJ IUR P WKH D SSUR SULD WH SR OLF \ PL[ F R QGXF LY H WR LQY H VWPH QW￿
WR WKH SUR GXF WLY LW\ R I LQIUD VWUXF WXUH R U D Q\ R WKH U SXEOLF J R R G WKD W D oH F WV SULY D WH VH F WR U UH WXUQV￿
￿,W LV GLrF XOW WR WKLQN R I H F R QR PLF SR OLF LH V Z KLF K D UH R SWLPD O LQ DOO F R QF H LY D EOH VWD WH V R I WKH Z R UOG￿
2XU IUD PH Z R UN F D Q EH XVH IXO LQ VWXG\ LQJ D Y D ULH W\ R I SR OLF \ H QY LUR QPH QWV￿ Z KH UH WKH UH H [ LVWV VR PH XQF H U￿
￿VLPSOLFLW\ FRPHV DW D FRVW￿ VLQFH ZH GR QRW KDYH DQ H[SOLFLW PDFURHFRQRPLF FKDQQHO WKURXJK
ZKLFK WKH JRYHUQPHQW￿V SROLF\ FKRLFH HoHFWV WKH UHWXUQV WR SULYDWH LQYHVWPHQW￿ +RZHYHU￿
LQ VHFWLRQ ￿EZH PDNH SDUWLDO DPHQGV DQG VXJJHVW KRZ RXU EDVLF VWUXFWXUH FDQ HDVLO\ EH
DXJPHQWHG￿ WR DGGUHVV WKH LVVXH RI pVFDO GHpFLWV DQG WD[ UDWHV￿
, QIRU PDWLRQDO 6WU XFWXU H DQG WKH 7 LPLQJ
,Q WKH pUVW SHULRG￿ QDWXUH PRYHV DQG FKRRVHV WKH XQGHUO\LQJ VWDWH RI QDWXUH￿ :LWK SULRU
SUREDELOLW\ ￿ WKH VWDWH LV 6￿￿ 7KH JRYHUQPHQW UHFHLYHV DQ LQIRUPDWLYH SULYDWH VLJQDO A VL
DERXW WKH VWDWH RI WKH ZRUOG EHLQJ 6L￿ ZKHUH L ￿I ￿￿￿J￿7 K HGHJUHH RI UHOLDELOLW\ RU WKH
OLNHOLKRRG WKDW WKH SULYDWH VLJQDO LV DFFXUDWH LV ￿ ZKHUH ￿   3￿A V￿M6￿￿ 3￿A V￿M6￿￿￿ 7KXV
WKH JRYHUQPHQW UHFHLYHV D SULYDWH VLJQDO A VL￿ RQ WKH EDVLV RI ZKLFK LW XSGDWHV LWV SULRUV DERXW
WKH OLNHOLKRRG RI WKH VWDWH EHLQJ 6￿￿ 7KH JRYHUQPHQW WKHQ LPSOHPHQWV D SXEOLFO\ REVHUYDEOH
SROLF\ DL￿ ZKLFK DoHFWV WKH SURGXFWLYLW\ RI WKH SXEOLF JRRG￿ VXFFHVV GHSHQGV RQ WKHUH EHLQJ D
PDWFK EHWZHHQ WKH SROLF\ XQGHUWDNHQ DQG WKH XQNQRZQ VWDWH RI WKH ZRUOG￿ )RUHLJQ LQYHVWRUV
REVHUYH WKH SROLF\ HQDFWHG E\ WKH JRYHUQPHQW DQG FKRRVH LQYHVWPHQW OHYHOV￿ 7KH SURGXFWLYLW\
RI WKH SXEOLF JRRG LV pQDOO\ UHDOL]HG DQG IRUHLJQ LQYHVWRUV DQG WKH JRYHUQPHQW UHFHLYH SD\RoV￿
%HIRUH ZH JR RQ￿ LW ZRXOG EH XVHIXO WR GHVFULEH WKH UHODWLRQVKLS EHWZHHQ SULYDWH VLJQDOV
A VL￿ JRYHUQPHQWDO DFWLRQV DQG WKH SURGXFWLYLW\ RI WKH SXEOLF JRRG LQ JUHDWHU GHWDLO￿
3 ROLF\ 6XFFHVV 7 KH 5ROH RI , QIRU PDWLRQ
7KH SXEOLF JRRG ZLOO EH SURGXFWLYH LI WKH SROLF\ FKRVHQ LV PDWFKHG WR WKH DSSURSULDWH VWDWH
L￿H￿ DFWLRQ DL WDNHQ ZKHQ WKH VWDWH LV 6L￿ *LYHQ WKDW WKH VWDWH RI WKH ZRUOG LV XQNQRZQ￿
DQ\ LQIRUPDWLRQ DERXW LW SRWHQWLDOO\ KHOSV WKH JRYHUQPHQW UHFRJQL]H WKH DSSURSULDWH SROLF\￿
WD LQW\ D ER XW WKH XQGH UO\ LQJ VWD WH ￿ ) R U H [ D PSOH ￿ WKH R SWLPD O PR QH \ VXSSO\ J UR Z WK UD WH LV D IXQF WLR Q R I WKH
WUXH ￿XQN QR Z Q￿ QD WXUD O UD WH R I XQH PSOR \ PH QW￿ 6LPLOD UO\ ￿ D SR OLF \ F KR LF H R I GH IH QGLQJ WKH H [ F KD QJ H UD WH PLJ KW
PD N H PR UH VH QVH LQ VR PH H F R QR PLF H QY LUR QPH QWV WKD Q R WKH UV￿
￿WKRXJK WKH JRYHUQPHQW PD\ RU PD\ QRW KDYH DQ LQFHQWLYH WR FKRRVH LW￿ 7KH JRYHUQPHQW KDV
WZR SLHFHV RI LQIRUPDWLRQ ￿ WKH SULRUV DQG WKH SULYDWH VLJQDO￿ ZKLFK LW FDQ XVH WR GLVFRYHU WKH
WUXH VWDWH RI WKH ZRUOG￿ 7KXV WKH JRYHUQPHQW ZLOO XSGDWH LWV SULRUV RQ WKH WUXH VWDWH￿ EDVHG
RQ WKH SULYDWH VLJQDO UHFHLYHG￿ XVLQJ %D\HV UXOH￿
,I WKH SULYDWH VLJQDO UHFHLYHG LV A V￿ DQG LWV GHJUHH RI UHOLDELOLW\ LV ￿ ZH KDYH￿ 3￿6￿MA V￿￿ 
￿￿
￿￿￿￿￿b￿￿￿￿b￿￿￿ 6LPLODUO\￿ LI WKH SULYDWH VLJQDO UHFHLYHG E\ WKH JRYHUQPHQW LV A V￿ ZH KDYH￿
3￿6￿MA V￿￿ 
￿￿￿b￿￿
￿￿￿b￿￿￿￿￿b￿￿￿￿ 8QOHVV WKH SULYDWH VLJQDO LV SHUIHFWO\ DFFXUDWH ￿LQ ZKLFK FDVH ￿
HTXDOV RQH RU ]HUR￿￿ WKHUH ZLOO DOZD\V EH D SRVLWLYH SUREDELOLW\ WKDW WKH SROLF\ HQDFWHG PLJKW
UHVXOW LQ ORZ SURGXFWLYLW\ RI WKH SXEOLF JRRG￿ */ ￿
7KHUHIRUH FRQGLWLRQDO RQ UHFHLYLQJ WKH SULYDWH VLJQDO A VL￿ WKH SUREDELOLW\ WKDW WKH XQNQRZQ
VWDWH LV 6L￿ LV DOZD\V KLJKHU ZKHQ WKH VLJQDO LV A V￿ WKDQ ZKHQ LW LV A V￿￿ 1RZ FRQVLGHU WKH
UHODWLRQVKLS EHWZHHQ WKH SULYDWH VLJQDO DQG WKH SULRU￿ 7KHUH H[LVW WZR SRVVLELOLWLHV￿ HLWKHU
WKH SULYDWH VLJQDO LV PRUH UHOLDEOH WKDQ WKH SULRU RU YLFH YHUVD￿ :/2* ZH GHDO ZLWK WKH FDVH
ZKHUH ￿￿￿ ! ￿ ￿￿ 7KLV OHDGV WR &DVH , DQG &DVH ,, EHORZ￿￿
&DVH ,￿ ￿!￿!￿ ￿￿
+HUH WKH GHJUHH RI UHOLDELOLW\ RI WKH SULRU ￿ LV JUHDWHU WKDQ WKH SULYDWH VLJQDO A VL UHFHLYHG E\ WKH
JRYHUQPHQW IRU L ￿I ￿￿￿J￿ 7KHUHIRUH￿ TXLWH LUUHVSHFWLYH RI WKH SULYDWH VLJQDO A VL UHFHLYHG￿ WKH
JRYHUQPHQW￿V SROLF\ FKRLFH ZLOO EH WR JR E\ LWV SULRU LI LW ZDQWV WR PD[LPL]H WKH SURGXFWLYLW\
RI WKH SXEOLF JRRG￿ ,Q WKLV FDVH￿ LUUHVSHFWLYH RI WKH SULYDWH VLJQDO UHFHLYHG￿ WKH JRYHUQPHQW
ZLOO JR E\ LWV SULRUV￿ WZR DQG QR CLQFHQWLYH WR GHFHLYH￿￿ 7KLV FDVH LV QRW RI LQWHUHVW WR XV￿
VLQFH WKHUH LV QR FRQqLFW RI LQWHUHVW EHWZHHQ IRUHLJQ LQYHVWRUV DQG WKH JRYHUQPHQW￿
&DVH ,,￿ ￿!￿!￿ ￿￿
￿,Q D ELQD U\ VWD WH VSD F H LW LV H D V\ WR GH D O Z LWK Y D ULR XV F D VH V R I ￿￿ ￿ ￿ >￿ ￿￿  ￿￿ ￿: H L JQ RU H I RUW K H P RP HQ W ￿
WKH N QLIH ￿H GJ H F D VH Z KH UH ￿  ￿ ￿ ￿ + R Z H Y H U￿ LW LV VR PH WKLQJ WKD W Z H Z LOO H [ SOLF LWO\ F R QVLGH U LQ WKH QH [ W
VH F WLR Q￿
￿,Q WKLV FDVH￿ WKH GHJUHH RI UHOLDELOLW\ RI WKH SULYDWH VLJQDO UHFHLYHG E\ WKH JRYHUQPHQW ￿￿
LV JUHDWHU WKDQ WKDW RI WKH SULRU ￿￿ )LUVW FRQVLGHU WKH FDVH ZKHUH WKH VLJQDO UHFHLYHG E\
WKH JRYHUQPHQW LV A V￿￿ +HUH WKH SULYDWH VLJQDO DQG WKH SULRUV DUH LQ DFFRUG￿ 7KH UHYLVHG
SUREDELOLW\ LV XSGDWHG XVLQJ %D\HV UXOH DQG VXJJHVWV WKDW H[SHFWHG SXEOLF JRRG SURGXFWLYLW\
ZLOO EH PD[LPL]HG LI SROLF\ D￿ LV FKRVHQ￿ 1H[W OHW XV FRQVLGHU WKH FDVH ZKHUH WKH SULYDWH VLJQDO
LV A V￿￿ ,Q WKLV FDVH WKH SULRU DQG WKH SULYDWH VLJQDO DUH LQ FRQqLFW￿ +RZHYHU WKH SULYDWH VLJQDO
LV PRUH UHOLDEOH￿ VR FKRRVLQJ DFWLRQ D￿ ZLOO PD[LPL]H H[SHFWHG SXEOLF JRRG SURGXFWLYLW\￿ 7KLV
FDVH LV RI SDUWLFXODU LQWHUHVW WR XV￿ :H LPSRVH SDUDPHWULF UHVWULFWLRQV VXFK WKDW WKLV LV LQ IDFW
WKH FDVH￿
$VVXP SW LRQ ,￿ 7KH GHJUHH RI UHOLDELOLW\ RI WKH SULYDWH VLJQDO LV DOZD\V JUHDWHU WKDQ WKH SULRU￿
L￿H￿ ￿ !￿!￿y ￿ ￿￿
6LPSOH PDQLSXODWLRQ RI WKH DERYH XSGDWHG SUREDELOLWLHV HQDEOHV XV WR VWDWH WKH IROORZLQJ
OHPPD￿
/HP P D ,￿ ,I ￿!￿!￿ ￿ WKHQ 3￿6￿MA V￿￿ !3￿6￿MA V￿￿ ! ￿ ￿￿
7KHUHIRUH FRQGLWLRQDO RQ UHFHLYLQJ WKH SULYDWH VLJQDO A VL￿ WKH SUREDELOLW\ WKDW WKH XQNQRZQ
VWDWH LV 6L￿ LV DOZD\V KLJKHU ZKHQ WKH VLJQDO LV A V￿ WKDQ ZKHQ LW LV A V￿￿ $VVXPSWLRQ , LQ
FRQMXQFWLRQ ZLWK /HPPD , JLYH ULVH WR WKH IROORZLQJ REVHUYDWLRQ￿
2EVHU YDW LRQ ,￿ 7KH JRYHUQPHQW￿V FKRLFH RI SROLF\ DL ZKHQ WKH SULYDWH VLJQDO LV A VL￿ L ￿I ￿￿￿J￿
ZLOO PD[LPL]H H[SHFWHG SURGXFWLYLW\ RI WKH SXEOLF JRRG￿
1RZ WKH SUREOHP WKDW DULVHV LV WKDW WKH JRYHUQPHQW GRHV QRW KDYH DQ LQFHQWLYH WR DOZD\V
PD[LPL]H WKH H[SHFWHG SURGXFWLYLW\ RI WKH SXEOLF JRRG￿ ,Q RUGHU WR XQGHUVWDQG ZK\ WKH
JRYHUQPHQW PLJKW GHOLEHUDWHO\ FKRRVH WR HQDFW D SROLF\ WKDW PLJKW UHVXOW LQ ￿H[SHFWHG WHUPV￿
DQ XQSURGXFWLYH SXEOLF JRRG ZH KDYH WR VWXG\ WKH HTXLOLEULD RI WKH DERYH JDPH￿
￿￿ ( TXLOLEU LXP $QDO\VLV
7KH VWUXFWXUH RI RXU SUREOHP LV RQH RI D %D\HVLDQ JDPH ZLWK REVHUYDEOH DFWLRQV￿ ,Q RUGHU WR
VROYH IRU WKH HTXLOLEULXP ZH XVH WKH VROXWLRQ FRQFHSW RI 3HUIHFW %D\HVLDQ (TXLOLEULXP￿
$ JRYHUQPHQW WKDW UHFHLYHV SULYDWH VLJQDO A VL LV RI W\SH WL ￿ 7   IW￿￿W ￿J ZKHUH L ￿I ￿￿￿J￿
7KH JRYHUQPHQW￿V SROLF\ FKRLFH DM ￿ $   ID￿￿D ￿J FRQVWLWXWHV D CVLJQDO￿ WKDW LV UHFHLYHG
E\ IRUHLJQ LQYHVWRUV￿ 2Q UHFHLSW RI WKH VLJQDO IRUHLJQ LQYHVWRUV FKRRVH DQ LQYHVWPHQW OHYHO
N ￿ 5￿￿ 7KLV HQGV WKH JDPH DQG SD\RoV DUH UHDOL]HG￿ ,W LV FRPPRQ NQRZOHGJH WKDW IRUHLJQ
LQYHVWRUV DQG WKH JRYHUQPHQW KDYH SULRU EHOLHIV ￿ WKDW WKH VWDWH RI WKH ZRUOG LV 6￿￿7 K H
JRYHUQPHQW￿V EHKDYLRUDO VWUDWHJ\ ￿J LV D PDSSLQJ WKDW SUHVFULEHV D SUREDELOLW\ GLVWULEXWLRQ
RYHU SROLF\ FKRLFHV DL￿ WR EH WDNHQ IRU HYHU\ SRVVLEOH SULYDWH VLJQDO UHFHLYHG ￿KHQFH W\SH￿ DQG
SULRU ￿￿ L￿H￿ ￿J ￿￿ ￿ ￿￿￿ d 7 ￿ >￿￿￿@ VXFK WKDW hL￿J￿DL￿W M￿  ￿ IRU HDFK WL IRU L￿M ￿I ￿￿￿J
ZKHUH 3￿D   DLM￿￿WM￿ ￿J￿DL￿W M￿￿ 7KH IRUHLJQ LQYHVWRUV EHKDYLRUDO VWUDWHJ\ LV JLYHQ E\ D
IXQFWLRQ ￿I ZKLFK SUHVFULEHV D FKRLFH RI LQYHVWPHQW OHYHO￿ IRU HYHU\ SRVVLEOH SROLF\ FKRLFH RI
WKH JRYHUQPHQW L￿H￿ ￿I ￿ $ ￿ 5￿ IRU HDFK SROLF\ FKRLFH DL RI WKH JRYHUQPHQW￿
,Q HTXLOLEULXP￿ WKH IRUHLJQ LQYHVWRUV ZLOO PD[LPL]H WKH UHWXUQV WR WKHLU LQYHVWPHQW DQG
WKH JRYHUQPHQW￿V VWUDWHJ\ ZLOO EH WR FKRRVH D SROLF\ WKDW PD[LPL]HV QDWLRQDO LQFRPH￿ /HW XV
WXUQ WR WKH IRUHLJQ LQYHVWRU￿V SUREOHP￿
 2SWLPL]DWLRQ
)RUHLJQ LQYHVWPHQW OHYHOV DUH D IXQFWLRQ RI WKH VWUDWHJ\ SXUVXHG E\ WKH JRYHUQPHQW￿ 7KH
JRYHUQPHQW ZLOO SXUVXH WKH DFWLRQ WKDW PD[LPL]HV QDWLRQDO LQFRPH WKURXJK HQKDQFLQJ WRWDO
RXWSXW￿ +RZHYHU￿ LW LV LPSRUWDQW WR UHPLQG RXUVHOYHV WKDW WKH JRYHUQPHQW￿V REMHFWLYH LV
WR PD[LPL]H QDWLRQDO LQFRPH DQG QRW WKH SURGXFWLYLW\ RI WKH SXEOLF JRRG￿ 7KH UHDVRQ LV
WKDW WKH JRYHUQPHQW PLJKW EH ZLOOLQJ WR HQDFW D SROLF\ WKDW KDV DQ DGYHUVH LPSDFW RQ WKH
HFRQRPLF HQYLURQPHQW ￿SXEOLF JRRG SURGXFWLYLW\￿￿ VR ORQJ DV LWV SROLF\ FKRLFH FDQ LQGXFH
￿￿HQRXJK FDSLWDO LQqRZV￿ 7R VHH WKLV OHW XV EHJLQ E\ pUVW VWXG\LQJ WKH IRUHLJQ LQYHVWRU￿V DQG
WKH JRYHUQPHQW￿V RSWLPL]DWLRQ SUREOHP￿
&RQVLGHU WKH FDVH ZKHUH WKH JRYHUQPHQW￿V HTXLOLEULXP VWUDWHJ\ ￿e
J￿DL￿W M￿￿ WR HQDFW SROLF\
DL ZKHQ LW UHFHLYHV WKH SULYDWH VLJQDO A VM ZKHUH L￿M ￿I ￿￿￿J￿ )RUHLJQ LQYHVWRU￿V FKRRVH LQ￿
YHVWPHQW OHYHOV LQ DFFRUGDQFH ZLWK WKH HTXLOLEULXP VWUDWHJ\ RI WKH JRYHUQPHQW￿ ,Q DQ RSHQ
HFRQRP\￿ FDSLWDO qRZV DUH FRQVWUDLQHG E\ WKH RSSRUWXQLW\ FRVW RI FDSLWDO ZKLFK LV JLYHQ E\
WKH ZRUOG UDWH RI LQWHUHVW U￿ 7KH UHQWDO UDWH RQ WKH GRPHVWLF IDFWRU￿VD\ ODQG￿ LV JLYHQ E\ T￿
7KHUHIRUH￿ ZKHQ IRUHLJQ LQYHVWRUV REVHUYH SROLF\ DL WKH\ FKRRVH LQYHVWPHQW OHYHOV E\ VROYLQJ￿
PD[
N￿G
3￿6LMA VM￿*LNoG￿bo b ￿￿ ￿ U￿N b T￿G
1RWH WKDW WKH H[SHFWHG SURGXFWLYLW\ RI WKH SXEOLF JRRG LV 3￿6LMA VM￿*L VLQFH ZH KDYH WDNHQ
*/ WR EH ]HUR￿ 7R NHHS WKLQJV VLPSOH ZH QRUPDOL]H WKH DPRXQW RI ODQG XVHG LQ HTXLOLEULXP￿
/HW Ne
LM EH WKH OHYHO RI LQYHVWPHQW FKRVHQ E\ IRUHLJQ LQYHVWRUV ZKHQ LW LV DQ HTXLOLEULXP
VWUDWHJ\ IRU WKH JRYHUQPHQW WR FKRRVH SROLF\ DL RQ UHFHLSW RI WKH VLJQDO A VM￿ )URP WKH pUVW









*LYHQ WKH WRWDO DPRXQW RI IRUHLJQ LQYHVWPHQW LQqRZ￿ WKH WRWDO RXWSXW ￿< ￿ LV￿







7KH VKDUH RI WKH WRWDO RXWSXW WKDW JRHV WR WKH GRPHVWLF IDFWRUV LV JLYHQ E\ ￿￿bo￿< DQG WKLV
JLYHV XV QDWLRQDO LQFRPH￿ 7RWDO RXWSXW FRQVLVWV RI WZR FRPSRQHQWV ￿ WKH H[SHFWHG SURGXFWLYLW\
RI WKH SXEOLF JRRG DV ZHOO DV WKH WRWDO DPRXQW RI FDSLWDO LQqRZV LQWR WKH FRXQWU\￿ 7KH
JRYHUQPHQW￿V FKRLFH RI SROLF\ KDV WZR HoHFWV￿ )LUVW LW KDV D GLUHFW LPSDFW RQ WKH H[SHFWHG
SURGXFWLYLW\ RI WKH SXEOLF JRRG￿ 6HFRQG￿ WKURXJK LWV LQqXHQFH RQ LQYHVWRU EHOLHIV DERXW WKH
H[SHFWHG SURGXFWLYLW\ RI WKH SXEOLF JRRG￿ LW GHWHUPLQHV WKH DPRXQW RI FDSLWDO LQqRZ LQWR WKH
￿￿FRXQWU\￿ 7KH JRYHUQPHQW PLJKW EH ZLOOLQJ WR PDNH D VDFULpFH LQ WHUPV RI D ORZHU H[SHFWHG
SURGXFWLYLW\ RI WKH SXEOLF JRRG VR ORQJ DV LW PDQDJHV WR DWWUDFW VXrFLHQW FDSLWDO LQqRZV￿
 ( TXLOLEU LXP ZLWK 1 R 3 U LYDWH , QIRU PDWLRQ 3 XEOLF 6LJQDO
&RQVLGHU WKH FDVH ZKHUH WKH SULYDWH VLJQDO A VL LV SXEOLFO\ REVHUYHG￿ )URP 2EVHUYDWLRQ ,
WKH H[SHFWHG SURGXFWLYLW\ RI WKH SXEOLF JRRG LV PD[LPL]HG ZKHQ WKH JRYHUQPHQW VHOHFWV D
SROLF\ LQ DFFRUGDQFH ZLWK WKH VLJQDO REVHUYHG￿ :H REVHUYH WKDW H[SHFWHG SURGXFWLYLW\ RI
WKH SXEOLF JRRG LV KLJKHU ZKHQ WKH VLJQDO REVHUYHG LV A V￿ UDWKHU WKDQ A V￿￿ 7KLV PLJKW KDSSHQ
IRU WZR UHDVRQV￿ )LUVW￿ JLYHQ WKDW ￿!￿ ￿ ZH NQRZ IURP /HPPD , WKDW WKH SRVWHULRUV DUH
XQEDODQFHG L￿H￿ 3￿6￿MA V￿￿ !3 ￿6￿MA V￿￿￿ 6HFRQG￿ LI SURGXFWLYLW\ GLoHUV DFURVV WKH WZR VWDWHV
DQG ZH KDYH *￿ !* ￿￿ )URP LQVSHFWLRQ RI WKH PD[LPL]DWLRQ￿ ZH REVHUYH WKDW XQGHU ERWK
WKHVH FLUFXPVWDQFHV WKH H[SHFWHG SURGXFWLYLW\ RI WKH SXEOLF JRRG LV KLJKHU ZKHQ WKH VLJQDO
LV A V￿￿ 7KLV LPSOLHV WKDW Ne
￿￿ !N e
￿￿￿
,Q ZKDW IROORZV WKH UHODWLYH SURGXFWLYLW\ RI WKH SXEOLF JRRG DFURVV WKH VWDWHV LV LPSRUWDQW
DQG IRU FRQYHQLHQFH ZH ODEHO LW q￿ ZKHUH q   *￿
*￿￿
3U RSRVLW LRQ ,￿ ,I WKHUH LV QR SULYDWH LQIRUPDWLRQ￿ IRU DOO ￿ ￿ >￿ ￿￿￿￿ DQG q ￿ >￿
q￿ z q@￿D
XQLTXH HTXLOLEULXP ZKHUH WKH JRYHUQPHQW VHOHFWV DL ZKHQ WKH VLJQDO LV A VL IRU L ￿I ￿￿￿J￿
3U RRI ￿ 6XSSRVH WKH JRYHUQPHQW￿V HTXLOLEULXP VWUDWHJ\ ￿e
J LV WR IROORZ WKH VLJQDO A VL ZKHUH
L ￿I ￿￿￿J￿ &RQVLGHU D GHYLDWLRQ ZKHUH WKH JRYHUQPHQW RQ UHFHLYLQJ A VL DGRSWV DM ZKHUH L ￿  M￿
7KHQ VLQFH 3￿6MMA VL￿ ￿3￿6LMA VL￿q￿ LPSOLHV Ne
ML ￿N e
LL IRU q ￿ >￿
q￿z q@￿ 6LQFH ERWK WKH SURGXFWLYLW\
RI WKH SXEOLF JRRG DQG FDSLWDO LQqRZV DUH ORZHU￿ QDWLRQDO LQFRPH LV ￿LQ H[SHFWHG WHUPV￿ DOVR
ORZHU￿ DQG WKH JRYHUQPHQW ZRXOG KDYH EHHQ EHWWHU Ro IROORZLQJ LWV VLJQDO￿
,I WKH UHODWLYH SURGXFWLYLW\ LQ RQH RI WKH VWDWHV LV VXrFLHQWO\ JUHDWHU WKDQ WKH RWKHU￿ WKHQ
TXLWH LUUHVSHFWLYH RI WKH VLJQDO UHFHLYHG LW ZRXOG EH D pUVW EHVW WR WDNH WKH DFWLRQ IRU ZKLFK
WKH SURGXFWLYLW\ LV YHU\ KLJK ￿ KHQFH WKH UHVWULFWLRQ RQ WKH q￿ 7KH NH\ DVSHFW WR NHHS LQ PLQG
LV WKDW ZKHQ WKHUH LV QR SULYDWH LQIRUPDWLRQ￿ WKH REMHFWLYHV RI WKH JRYHUQPHQW DQG IRUHLJQ
LQYHVWRUV DUH DOLJQHG￿
￿￿+DYLQJ H[DPLQHG WKH FDVH ZKHUH WKH VLJQDO LV SXEOLFO\ REVHUYHG ZH QRZ UHYHUW EDFN WR
WKH FDVH ZKHUH WKH VLJQDO LV WKH SULYDWH LQIRUPDWLRQ RI WKH JRYHUQPHQW￿ :H ZLOO GHPRQVWUDWH
WKDW ZKHQ WKHUH LV SULYDWH LQIRUPDWLRQ DYDLODEOH WR WKH JRYHUQPHQW￿ WKH DOLJQPHQW EHWZHHQ
LWV LQWHUHVWV DQG WKRVH RI WKH IRUHLJQ LQYHVWRUV ZLOO EUHDN GRZQ￿
 ( TXLOLEU LXP ZLWK 3 U LYDWH , QIRU PDWLRQ
$￿ ,QF HQW LYH & RP SDW LELO LW \ RI ) LU VW %HVW
*RYHUQPHQW SROLFLHV KDYH D GLUHFW LPSDFW RQ WKH UHWXUQV WR LQYHVWPHQW￿ WKURXJK WKHLU HoHFW RQ
WKH HFRQRPLF HQYLURQPHQW￿ +RZHYHU WKHLU LQqXHQFH JRHV EH\RQG WKLV GLUHFW LPSDFW￿ 6LQFH WKH
JRYHUQPHQW KDV SULYDWH LQIRUPDWLRQ DERXW WKH XQGHUO\LQJ VWDWH RI WKH ZRUOG￿ LWV SROLF\ FKRLFH
FDQ FRQYH\ D VLJQDO WR IRUHLJQ LQYHVWRUV DERXW WKH H[SHFWHG SURGXFWLYLW\ RI WKH SXEOLF JRRG￿
2QFH ZH WDNH FRJQL]DQFH RI WKLV VLJQDOLQJ DVSHFW RI SROLF\ FKRLFH￿ ZH VHH WKDW JRYHUQPHQWV
PLJKW KDYH DQ LQFHQWLYH WR GHFHLYH IRUHLJQ LQYHVWRUV DERXW WKH SULYDWH LQIRUPDWLRQ WKH\ PLJKW
KDYH DERXW WKH HFRQRPLF HQYLURQPHQW￿
5HFDOO RXU DQDO\VLV RI WKH HFRQRP\ ZLWK QR SULYDWH LQIRUPDWLRQ￿ :H VDZ WKDW H[SHFWHG
SURGXFWLYLW\ RI WKH SXEOLF JRRG ￿DQG KHQFH FDSLWDO LQqRZV￿ LV KLJKHU ZKHQ WKH SULYDWH VLJQDO
UHFHLYHG LV A V￿ WKDQ ZKHQ LW LV A V￿￿ VLQFH IURP HTXDWLRQ ￿￿￿￿ Ne
￿￿ !N e
￿￿￿ 7KXV LQ RUGHU WR
DWWUDFW IRUHLJQ FDSLWDO￿ WKH JRYHUQPHQW PLJKW DWWHPSW WR GHFHLYH LQYHVWRUV E\ HQDFWLQJ SROLF\
D￿ ZKHQ LQ IDFW LW UHFHLYHG WKH SULYDWH VLJQDO A V￿￿ 2I FRXUVH WKHUH H[LVWV D WUDGHRo IRU WKH
JRYHUQPHQW￿ EHFDXVH E\ HQDFWLQJ D SROLF\ WKDW LV LQ FRQqLFW ZLWK LWV SULYDWH VLJQDO￿ WKH
H[SHFWHG SURGXFWLYLW\ RI WKH SXEOLF JRRG LV ORZHU￿ 7KXV WKHUH DUH WZR IDFWRUV WKDW XQGHUOLH
WKH JRYHUQPHQW￿V GHFLVLRQ￿PDNLQJ ￿ WKH SURGXFWLYLW\ RI WKH HFRQRPLF HQYLURQPHQW ￿L￿H￿ WKH
SXEOLF JRRG￿ DQG WKH VL]H RI FDSLWDO LQqRZV￿
7KH IROORZLQJ SURSRVLWLRQ FRQpUPV WKDW LQ D ZRUOG ZLWK SULYDWH VLJQDOV￿ WKH pUVW EHVW
RXWFRPH￿ LV QRW LQFHQWLYH FRPSDWLEOH￿
3U RSRVLW LRQ ,,￿ 7KHUH H[LVW SDUDPHWHUV IRU ZKLFK WKHUH GRHV QRW H[LVW DQ HTXLOLEULXP LQ
￿￿ZKLFK WKH JRYHUQPHQW pQGV LW LQFHQWLYH FRPSDWLEOH WR HQDFW SROLF\ DL ZKHQ LWV SULYDWH VLJQDO
LV A VL￿
3U RRI ￿ 6XSSRVH ￿ D 3HUIHFW %D\HVLDQ (TXLOLEULXP LQ ZKLFK LW LV WKH JRYHUQPHQW￿V HTXLOLE￿
ULXP VWUDWHJ\ LV WR DOZD\V FKRRVH D SROLF\ WKDW IROORZV LWV SULYDWH VLJQDO L￿H￿ ￿e
J￿DL￿W L￿ ￿ ￿
7KH HTXLOLEULXP VWUDWHJ\ RI IRUHLJQ LQYHVWRUV LV ￿e
I￿￿MDL￿ ZKHUH %D\HV UXOH LV XVHG WR IRUP
SRVWHULRU EHOLHIV z￿WLMDL￿￿ ,Q WKLV FDQGLGDWH HTXLOLEULXP WKH SD\Ro WR D JRYHUQPHQW RI W\SH W￿
RI FKRRVLQJ SROLF\ D￿ LV JLYHQ E\￿
Xe￿W￿￿￿e
J￿￿e


















7KLV GHYLDWLRQ LV SURpWDEOH LI WKHUH H[LVW SDUDPHWHUV IRU ZKLFK Xe￿￿￿￿￿z￿￿MD￿￿￿ ￿X e￿￿￿￿￿z￿￿MD￿￿￿￿
2Q VLPSOLI\LQJ ZH JHW￿
3￿6￿MA V￿￿












+HQFH LI ￿￿￿ KROGV ZH KDYH D FRQWUDGLFWLRQ￿ VLQFH WKHQ WKHUH GRHV QRW H[LVW D 3%( LQ ZKLFK
WKH JRYHUQPHQW IROORZV LWV SULYDWH VLJQDO￿
6R ZK\ GRHV WKH JRYHUQPHQW QRW FKRRVH WKH pUVW EHVW SROLF\ DQG VHOHFW WKH SROLF\ LQ
DFFRUGDQFH ZLWK LWV SULYDWH VLJQDO" 7KLV LV EHFDXVH WKH JRYHUQPHQW IHDUV WKDW E\ GRLQJ VR LW
PLJKW KDYH DQ DGYHUVH LPSDFW RQ LQWHUQDWLRQDO FDSLWDO PDUNHWV￿ )RUHLJQ LQYHVWRUV ZLOO FKRRVH
WR LQYHVW OHVV LQ WKH FRXQWU\ VLQFH WKH\ DUH OHVV CFRQpGHQW￿ WKDW JRYHUQPHQW SROLF\ ZLOO EH
VXFFHVVIXO DQG UHVXOW LQ KLJK UHWXUQV￿ 7KLV ORVV LQ CPDUNHW FRQpGHQFH￿ PLJKW DULVH EHFDXVH
RI RQH RI WZR UHDVRQV￿ )LUVW￿ LI WKH JRYHUQPHQW JRHV DJDLQVW LWV SULRU￿ LQYHVWRUV IHDU WKDW WKH
JRYHUQPHQW LV PRUH XQFHUWDLQ DERXW WKH SRVVLELOLW\ RI VXFFHVV RI LWV SROLF\￿ 6HFRQG￿ LI WKH
JRYHUQPHQW LV QRW YHU\ RSWLPLVWLF DERXW IXWXUH HFRQRPLF FRQGLWLRQV￿ WKHQ E\ VLJQDOLQJ DV
VXFK WKURXJK LWV SROLF\ FKRLFH￿ FDSLWDO LQqRZV ZLOO DOVR UHPDLQ OLPLWHG￿ :KLOH ZH SRVWSRQH
D GLVFXVVLRQ RI WKH SUHFLVH LQWXLWLRQ XQGHUO\LQJ WKH FRQGLWLRQ JLYHQ E\ ￿￿￿ WLOO ZH SUHVHQW
￿￿WKH HTXLOLEULXP￿ LW LV LPSRUWDQW WR REVHUYH WKH IROORZLQJ￿ (TXDWLRQ ￿￿￿ LV PRUH OLNHO\ WR EH
VDWLVpHG IRU WZR VHWV RI SDUDPHWHU YDOXHV￿DJ UHDWHU VNHZ LQ WKH SULRU ￿L￿H￿ DQ ￿ FORVHU WR
RQH￿ DV ZHOO DV D KLJKHU UHODWLYH SURGXFWLYLW\ RI WKH SXEOLF JRRG ￿L￿H￿ KLJK q   *￿ *￿￿￿ ,Q
RXU WUHDWPHQW RI WKH HTXLOLEULXP￿ ZH ZLOO GLVFXVV ERWK WKHVH FDVHV VHSDUDWHO\￿
+DYLQJ VKRZQ WKDW WKH JRYHUQPHQW KDV DQ LQFHQWLYH WR GHFHLYH LQ PDNLQJ LWV SROLF\ FKRLFH￿
ZH QRZ GHVFULEH WKH VHW RI SDUDPHWHUV IRU ZKLFK ZH KDYH D SRROLQJ HTXLOLEULXP￿ ZKHUH WKH
JRYHUQPHQW KDV DQ LQFHQWLYH WR LJQRUH LWV SULYDWH LQIRUPDWLRQ￿
7KLV SRROLQJ HTXLOLEULD PLJKW DULVH EHFDXVH RI WZR IDFWRUV￿ )LUVW￿ ZH VKRZ WKDW ZKHQ WKH
VNHZ LQ WKH SULRUV LV ODUJH HQRXJK￿ WKHUH H[LVWV D SRROLQJ HTXLOLEULXP LQ ZKLFK JRYHUQPHQWDO
GHFLVLRQ￿PDNLQJ LV SODJXHG E\ D CFRQIRUPLW\￿ ELDV￿ 6HFRQG￿ HYHQ LI WKHUH LV QR VNHZ LQ WKH
SULRUV￿ VR ORQJ DV WKH SURGXFWLYLW\ RI WKH SXEOLF JRRG DFURVV WKH VWDWHV LV VXrFLHQWO\ GLoHUHQW￿
WKHUH H[LVWV D SRROLQJ HTXLOLEULXP ZKHUH JRYHUQPHQW GHFLVLRQ PDNLQJ VXoHUV IURP D CJRRG
QHZV￿ ELDV￿ ,Q RUGHU WR NHHS RXU DQDO\VLV WUDQVSDUHQW ZH DQDO\]H WKH HTXLOLEULXP XQGHU WZR
GLoHUHQW VFHQDULRV VHSDUDWHO\￿
%￿ 7 KH C& RQI RU P LW \ %LDV￿ (TXLO LEU LXP ￿￿ y ￿ ￿￿q ￿ ￿
$Q HTXLOLEULXP LQYROYLQJ D FRQIRUPLW\ ELDV DULVHV LI WKH JRYHUQPHQW KDV DQ LQFHQWLYH WR
LJQRUH LWV SULYDWH LQIRUPDWLRQ DQG GHFHLYH IRUHLJQ LQYHVWRUV EHFDXVH RI D VNHZ LQ WKH SULRUV￿￿!
￿ ￿￿￿ 7R XQGHUVWDQG WKH UHDVRQ IRU WKLV￿ FRQVLGHU WKH JRYHUQPHQW￿V GLOHPPD ZKHQ LW UHFHLYHV
D SULYDWH VLJQDO WKDW FRQWUDGLFWV LWV SULRUV DERXW ZKLFK SROLF\ LV EHVW￿ ,I WKH JRYHUQPHQW
XQGHUWDNHV WKH SROLF\ WKDW PD[LPL]HV WKH UHWXUQV WR FDSLWDO￿ LW ZLOO FKRRVH WKH SROLF\ WKDW
LV LQ DFFRUGDQFH ZLWK LWV SULYDWH VLJQDO￿ +RZHYHU￿ VLQFH WKLV SROLF\ FRQWUDGLFWV LWV SULRU￿ WKH
JRYHUQPHQW￿DQG WKH LQYHVWRUV￿ DUH OHVV CFRQpGHQW￿ RI LWV HYHQWXDO VXFFHVV￿ 7KHUHIRUH￿ IRUHLJQ
LQYHVWRUV DUH OLNHO\ WR LQYHVW OHVV LQ WKH FRXQWU\￿ 2Q WKH RWKHU KDQG￿ LI WKH JRYHUQPHQW FKRRVHV
D SROLF\ WKDW CFRQIRUPV￿ ZLWK WKH SULRUV RI WKH LQWHUQDWLRQDO FDSLWDO PDUNHW￿ LW VLJQDOV WKDW
LW LV UHODWLYHO\ CFRQpGHQW￿ RI VXFFHVV￿ 7KURXJK LWV SROLF\ FKRLFH￿ WKH JRYHUQPHQW KRSHV WR
GHFHLYH LQYHVWRUV LQWR LQYHVWLQJ D ODUJH DPRXQW RI FDSLWDO LQWR WKH FRXQWU\￿ 2I FRXUVH￿ WKLV
￿￿LV JRLQJ WR KDYH DQ DGYHUVH LPSDFW RQ WKH HFRQRPLF HQYLURQPHQW ￿WKH SURGXFWLYLW\ RI WKH
SXEOLF JRRG￿￿ +RZHYHU￿ VR ORQJ DV WKH FDSLWDO LQqRZV DUH ODUJH HQRXJK WR RoVHW WKLV DGYHUVH
LPSDFW RQ SURGXFWLYLW\ RQ WKH QDWLRQDO LQFRPH￿ WKH JRYHUQPHQW ZLOO FRQIRUP ZLWK WKH SULRUV
RI WKH PDUNHW￿
3U RSRVLW LRQ ,,,D $OO HTXLOLEULD LQ SXUH VWUDWHJLHV DUH D IXQFWLRQ RI ￿￿ ZKHQ q  ￿ ￿
￿LL￿ ￿ DQ z ￿ VXFK WKDW ￿￿￿z ￿ ZH KDYH D VHSDUDWLQJ HTXLOLEULXP ZKHUH WKH JRYHUQPHQW
HQDFWV D SROLF\ DL ZKHQ LW UHFHLYHV D SULYDWH VLJQDO A VL￿
￿LL￿ ￿ DQ A ￿ VXFK WKDW ￿￿!A ￿ ZH KDYH D SRROLQJ 3HUIHFW %D\HVLDQ (TXLOLEULXP ZKHUH WKH
JRYHUQPHQW CFRQIRUPV￿ ZLWK WKH SULRUV RI WKH PDUNHW DQG HQDFWV SROLF\ D￿￿
3U RRI ￿ 6HH $SSHQGL[￿
7KLV EHLQJ D VLJQDOLQJ JDPH￿ LW LV UHDVRQDEOH WR DVN ZKHWKHU WKH SRROLQJ HTXLOLEULXP ZH
KDYH LGHQWLpHG LV UREXVW WR UHpQHPHQWV￿ +RZHYHU LQ WKLV FDVH WKLV LV QRW DQ LVVXH￿ VLQFH WKH
SRROLQJ HTXLOLEULXP VXUYLYHV HYHQ LI ZH DOORZ IRUHLJQ LQYHVWRUV EHOLHYH WKDW DQ\ GHYLDWLRQ IURP
WKH SURSRVHG HTXLOLEULXP ZLOO EH E\ W￿￿
:KLOH ZH KDYH HVWDEOLVKHG WKH H[LVWHQFH RI D SRROLQJ HTXLOLEULXP￿ ZH KDYH QRW IXOO\ FKDU￿
DFWHUL]HG DOO WKH SRVVLEOH HTXLOLEULD IRU YDULRXV SDUDPHWHU YDOXHV￿ :H EHJLQ E\ H[DPLQLQJ WKH
UHODWLRQVKLS EHWZHHQ LQYHVWPHQW SDWWHUQV ￿DQG ZHOIDUH￿ DQG XQFHUWDLQW\ DERXW WKH VWDWH RI
WKH ZRUOG￿ 7KLV KHOSV XV XQGHUVWDQG WKH LPSDFW RQ LQYHVWPHQW DQG ZHOIDUH RI WKH CFRQIRUPLW\￿
ELDV LQ JRYHUQPHQWDO GHFLVLRQ PDNLQJ￿
)RUHLJQ LQYHVWRUV FKRRVH WR LQYHVW LQ WKH FRXQWU\ LQ RUGHU WR WDNH DGYDQWDJH RI SURpW
PDNLQJ RSSRUWXQLWLHV￿ 7KH VL]H RI FDSLWDO LQqRZV GHSHQGV RQ WKH CTXDOLW\￿ RI WKH HFRQRPLF
HQYLURQPHQW WKDW IRUHLJQ LQYHVWRUV EHOLHYH WKH\ IDFH￿ 2I FRXUVH￿ WKH CTXDOLW\￿ RI WKH HFRQRPLF
HQYLURQPHQW LV D IXQFWLRQ RI WKH HTXLOLEULXP VWUDWHJ\ RI WKH JRYHUQPHQW￿
,Q ZKDW IROORZV￿ LW LV XVHIXO WR NHHS LQ PLQG WKDW LQ RXU DQDO\VLV￿ H[SHFWHG FDSLWDO LQqRZV
DQG QDWLRQDO ZHOIDUH DUH SRVLWLYHO\ UHODWHG￿ :H EHJLQ E\ FDOFXODWLQJ H[SHFWHG FDSLWDO LQqRZV￿
￿￿,Q D VHSDUDWLQJ HTXLOLEULXP ZKHUH WKH JRYHUQPHQW VHOHFWV D SROLF\ LQ DFFRUGDQFH ZLWK LWV
SULYDWH VLJQDO ZH KDYH WR DFFRXQW IRU WKH SUREDELOLW\ RI WKH JRYHUQPHQW UHFHLYLQJ WKH SULYDWH
VLJQDO L￿H￿ 3￿A VL￿￿￿￿ 7KHQ H[SHFWHG FDSLWDO LQqRZV LQ WKH FDVH RI D VHSDUDWLQJ HTXLOLEULXP ￿NeH
6 ￿
ZKHUH WKH JRYHUQPHQW DGRSWV D SROLF\ LQ DFFRUGDQFH ZLWK LWV VLJQDO LV JLYHQ E\￿
NeH













([SHFWHG FDSLWDO LQqRZV LQ D SRROLQJ HTXLOLEULXP ZKHUH WKH JRYHUQPHQW WDNHV D￿ UHJDUGOHVV









7KH DERYH HTXDWLRQ KHOSV HPSKDVL]H WKH LPSRUWDQFH RI WKH HTXLOLEULXP VWUDWHJ\ RI WKH JRY￿
HUQPHQW LQ GHWHUPLQLQJ HTXLOLEULXP FDSLWDO LQqRZV￿ 6R WKH TXHVWLRQ WKDW ZH QRZ DVN LV
WKH IROORZLQJ￿ +RZ ZRXOG FDSLWDO LQqRZV DQG QDWLRQDO ZHOIDUH FKDQJH ZLWK D GHFUHDVH LQ
XQFHUWDLQW\ DERXW WKH HFRQRPLF HQYLURQPHQW"
+HUH ZH DQDO\]H FDSLWDO LQqRZV DV XQFHUWDLQW\ GHFUHDVHV￿ ZKLFK LV FDSWXUHG LQ WKH IRUP
R IDU L V HL Q￿ IURP LWV KLJKHVW YDOXH ￿QDPHO\ ￿  ￿  ￿￿ WR WKH FDVH ZKHQ XQFHUWDLQW\ DERXW
WKH VWDWH RI WKH ZRUOG FRPSOHWHO\ GLVDSSHDUV ￿L￿H￿ ￿  ￿￿￿￿￿
:H XVH 3URSRVLWLRQ ,,,D DQG HTXDWLRQV ￿￿￿ DQG ￿￿￿ WR GHULYH WKH UHODWLRQVKLS EHWZHHQ
H[SHFWHG FDSLWDO LQqRZV DQG FKDQJHV LQ WKH GHJUHH RI XQFHUWDLQW\ ￿ ZKLFK LV FDSWXUHG LQ
)LJXUH ￿￿￿￿
:K\ GR FDSLWDO LQqRZV VHHP WR KDYH D QRQPRQRWRQLF UHODWLRQ ZLWK WKH GHJUHH RI XQFHUWDLQW\
DERXW WKH XQGHUO\LQJ VWDWH RI WKH ZRUOG"
￿￿5H F R OOH F W WKD W 3￿AV￿￿ > ￿￿ ￿￿ ￿ b ￿￿￿￿ b ￿￿@ D QG 3￿AV￿￿ > ￿￿￿ b ￿￿￿￿ ￿ b ￿￿￿@￿
￿￿$ V\ PPH WULF D UJ XPH QW KR OGV IR U WKH F D VH Z KH Q ￿ G HFU HDV HVDQ GDS S U RDFK HV]HU R￿
￿￿) LJ XUH ￿ LV GUD Z Q IR U D ￿ F O R V HW R￿D Q G ￿ ￿ >￿  ￿ ￿￿@DQ Gq  ￿￿:H p[ ￿ F OR VH WR R QH VLQF H WKLV H QD EOH V
XV WR LOOXVWUD WH LQ ) LJ XUH ￿ WKH LPSD F W R I F KD QJ H V LQ ￿ EH WZ H H Q ] H UR D QG R QH Z LWKR XW KD Y LQJ WR Z R UU\ D ER XW
Y LR OD WLQJ $ VVXPSWLR Q , L￿H ￿ ￿!￿y ￿  ￿￿
￿￿)LJXUH ￿￿ ([SHFWHG &DSLWDO ,QqRZV XQGHU D &RQIRUPLW\ %LDV
7KH OHYHO RI H[SHFWHG FDSLWDO LQqRZV GHSHQGV RQ WKH HTXLOLEULXP VWUDWHJ\ RI WKH JRY￿
HUQPHQW￿ :KHQ XQFHUWDLQW\ DERXW WKH VWDWH RI WKH HFRQRPLF HQYLURQPHQW LV KLJKHVW ZKHQ
￿  ￿  ￿￿ )URP 3URSRVLWLRQ ,,,D IRUHLJQ LQYHVWRUV ZLOO FKRRVH LQYHVWPHQW OHYHOV IXOO\ DZDUH
WKDW VR ORQJ DV ￿ x z ￿￿ WKH JRYHUQPHQW ZLOO XVH DOO LWV LQIRUPDWLRQ DQG ZLOO HQDFW SROLFLHV WKDW
KDYH D SRVLWLYH LPSDFW RQ WKH HFRQRPLF HQYLURQPHQW￿ $V ￿ LQFUHDVHV￿ L￿H￿ XQFHUWDLQW\ FRPHV
GRZQ DQG ZH KDYH WR DFFRXQW IRU WZR SRVVLEOH HoHFWV￿ )LUVW￿ DV XQFHUWDLQW\ FRPHV GRZQ￿
WKH SULRU LQIRUPDWLRQ DYDLODEOH WR WKH JRYHUQPHQW LPSURYHV￿ 7KHUHIRUH￿ WKH JRYHUQPHQW￿ LI
LW FKRRVHV WR XWLOL]H LWV LQIRUPDWLRQ￿ LV LQ D EHWWHU SRVLWLRQ WR PDNH WKH SURGXFWLYLW\ RI LWV
SROLFLHV VXFFHVVIXO￿ 7KLV ZLOO WHQG WR VWLPXODWH LQYHVWPHQW ￿VHH HTXDWLRQ ￿￿￿￿￿ 7KH VHFRQG
HoHFW ZH KDYH WR DFFRXQW IRU￿ LV WKH LPSDFW RQ WKH JRYHUQPHQW￿V HTXLOLEULXP VWUDWHJ\￿ DQG
LWV LQFHQWLYH WR GHFHLYH RQ UHFHLSW RI SULYDWH VLJQDO A V￿￿ + R Z H Y H UZ HN Q R ZW K D WV RO R Q JD V
￿ x z ￿ ￿XQFHUWDLQW\ LV UHODWLYHO\ KLJK￿￿ WKH JRYHUQPHQW ZLOO KDYH QR LQFHQWLYH WR GHFHLYH￿
&RQVHTXHQWO\￿ H[￿DQWH FDSLWDO LQqRZV ULVH ZLWK D GHFUHDVH LQ XQFHUWDLQW\￿
￿￿,I XQFHUWDLQW\ GHFUHDVHV EH\RQG D WKUHVKROG A ￿￿ ZH KDYH D GLoHUHQW VFHQDULR￿ 7KH JRY￿
HUQPHQW QRZ VZLWFKHV LWV HTXLOLEULXP VWUDWHJ\￿ ,W QRZ KDV DQ LQFHQWLYH WR LJQRUH LWV SULYDWH
LQIRUPDWLRQ￿ DQG WDNH DFWLRQ D￿ TXLWH LUUHVSHFWLYH RI WKH SULYDWH VLJQDO UHFHLYHG￿ )RUHLJQ
LQYHVWRUV DUH DZDUH RI WKLV￿ DQG FKRRVH ￿LQ HTXLOLEULXP￿ WR JR E\ WKHLU SULRUV LQ PDNLQJ LQ￿
YHVWPHQW GHFLVLRQV￿ 7KH JRYHUQPHQW￿V DWWHPSW WR LQGXFH DQ LQFUHDVH LQ LQYHVWPHQW￿ RQO\
VXFFHHGV LQ GHSUHVVLQJ LW￿ $ IXUWKHU GHFUHDVH LQ XQFHUWDLQW\ DERXW WKH VWDWH RI WKH ZRUOG￿
LPSOLHV WKDW HYHQ LI WKH JRYHUQPHQW DOZD\V FKRRVHV DFWLRQ D￿￿ LW LV PRUH OLNHO\ WR EH VXF￿
FHVVIXO￿ 7KHUHIRUH￿ LQYHVWPHQW JUDGXDOO\ ULVHV￿ +RZHYHU LQYHVWPHQW OHYHOV UHPDLQ ORZHU WKDQ
ZKDW WKH\ ZRXOG KDYH EHHQ LI WKHUH ZHUH QR FRQIRUPLW\ ELDV￿ :KHQ ￿ HTXDOV RQH￿ XQFHU￿
WDLQW\ DERXW WKH VWDWH RI WKH ZRUOG YDQLVKHV￿ 7KH JRYHUQPHQW￿V LQFHQWLYH WR GHFHLYH IRUHLJQ
LQYHVWRUV￿ GLVDSSHDUV DQG H[SHFWHG FDSLWDO LQqRZV VKRZ D GLVFRQWLQXRXV MXPS XS￿
7KH DERYH GLVFXVVLRQ UDLVHV DQ LPSRUWDQW LVVXH RI JHQHUDO LQWHUHVW￿ :K\ LV LW WKDW JRYHUQ￿
PHQWV FKRRVH WR GHFHLYH ZKHQ XQFHUWDLQW\ DERXW WKH VWDWH RI WKH ZRUOG LV ORZ" 7R VHH WKLV
FRQVLGHU WKH WZR HoHFWV RI D GHFUHDVH LQ WKH GHJUHH RI XQFHUWDLQW\ ￿ WKH GLUHFW LPSDFW RQ WKH
HFRQRPLF HQYLURQPHQW ￿SXEOLF JRRG SURGXFWLYLW\￿ DV ZHOO DV WKH LQGLUHFW LPSDFW RQ FDSLWDO
LQqRZV XQGHU WKH DVVXPSWLRQ WKDW ZH DUH LQ D WUXWK WHOOLQJ HTXLOLEULXP ZKHUH WKH JRYHUQPHQW
IROORZV LWV SULYDWH VLJQDO￿
1RZ FRQVLGHU WKH JRYHUQPHQW￿V LQFHQWLYHV WR GHYLDWHV IURP WKLV HTXLOLEULXP DQG XQGHU￿
WDNHV WR HQDFW SROLF\ D￿￿ )LUVW￿ REVHUYH WKDW DV WKH SULRU JHWV PRUH VNHZHG ￿L￿H￿ ￿ FORVH WR
￿￿ WKH H[SHFWHG ORVV LQ WKH SURGXFWLYLW\ RI WKH SXEOLF JRRG FRPHV GRZQ DV WKH SULRU JHWV
PRUH VNHZHG￿ 6HFRQG￿ WKH H[SHFWHG JDLQ LQ FDSLWDO qRZV IURP GHYLDWLQJ IURP WUXWK WHOOLQJ
HTXLOLEULXP DQG HQDFWLQJ SROLF\ D￿ ZKHQ WKH VLJQDO UHFHLYHG LV A V￿ LV LQFUHDVLQJ LQ ￿￿￿￿ 6LQFH
ERWK WKH H[SHFWHG JDLQ LQ FDSLWDO qRZV LV LQFUHDVLQJ DQG WKH H[SHFWHG ORVV LQ SURGXFWLYLW\ RI
￿￿0 R UH IR UPD OO\ ￿ Z H F D Q VH H WKLV IUR P WKH D V\ PPH WU\ LQ WKH D GMXVWPH QW R I WKH SR VWH ULR U￿ LQ UH VSR QVH WR










￿￿WKH SXEOLF JRRG LV GHFUHDVLQJ ZLWK DQ LQFUHDVH LQ ￿￿ JRYHUQPHQW GHFHSWLRQ WDNHV SODFH DW ORZ
OHYHOV RI XQFHUWDLQW\￿
& ￿ 7 KH C* RRG 1HZ V %LDV￿ (TXLO LEU LXP ￿q y ￿￿￿ ￿  ￿ ￿
:H QRZ WXUQ WR WKH FDVH ZKHUH WKHUH LV QR VNHZ LQ WKH SULRUV￿ :H GHPRQVWUDWH WKDW HYHQ
LQ WKLV FDVH￿ VR ORQJ DV WKH UHODWLYH SURGXFWLYLW\ RI WKH SXEOLF JRRG GLoHUV DFURVV WKH VWDWHV￿
ZH KDYH D SRROLQJ HTXLOLEULXP LQ ZKLFK WKH JRYHUQPHQW LJQRUHV LWV SULYDWH LQIRUPDWLRQ￿ :H
FDOO WKLV D JRRG QHZV ELDV LQ JRYHUQPHQWDO GHFLVLRQ PDNLQJ￿ 7KH LQWXLWLRQ IRU WKLV ELDV LV
WKH IROORZLQJ￿ 7KH JRYHUQPHQW LV DZDUH WKDW PRUH FDSLWDO LQqRZV ZLOO FRPH LQWR WKH FRXQWU\
ZKHQ IRUHLJQ LQYHVWRUV EHOLHYH WKDW WKH HFRQRP\ LV OLNHO\ WR SLFN XS DQG JRRG WLPHV DUH DKHDG￿
7KLV JLYHV WKH JRYHUQPHQW D WHPSWDWLRQ WR HQDFW WKH SROLF\ WKDW VLJQDOV WKDW LW H[SHFWV WKH
SURGXFWLYLW\ RI WKH SXEOLF JRRG WR EH KLJK ￿L￿H￿ KLJK q￿￿ VLQFH E\ GRLQJ VR LW KRSHV WR DWWUDFW
PRUH FDSLWDO￿
3U RSRVLW LRQ ,,,E $OO HTXLOLEULD LQ SXUH VWUDWHJLHV DUH D IXQFWLRQ RI q￿Z K H Q￿  ￿  ￿￿
￿LL￿ ￿ DQ A q VXFK WKDW ￿q￿A q ZH KDYH D VHSDUDWLQJ HTXLOLEULXP ZKHUH WKH JRYHUQPHQW
HQDFWV D SROLF\ DL ZKHQ LW UHFHLYHV D SULYDWH VLJQDO A VL￿
￿LL￿ ￿ DQ A q VXFK WKDW ￿q!A q ZH KDYH D SRROLQJ 3HUIHFW %D\HVLDQ (TXLOLEULXP ZKHUH WKH
JRYHUQPHQW HQDFWV SROLF\ D￿￿
3U RRI ￿ 6HH $SSHQGL[￿
:H QRZ H[DPLQH H[SHFWHG FDSLWDO LQqRZV￿ ZKHQ WKH SURGXFWLYLW\ RI WKH SXEOLF JRRG LQ
WKH KLJK SURGXFWLYLW\ VWDWH JRHV XS￿ :H DVVXPH IRU WKH UHPDLQGHU RI WKLV VHFWLRQ WKDW *￿ LV
WKH KLJK VWDWH DQG *￿ LV WKH PHGLXP VWDWH￿ VR WKDW q y ￿￿ )RU VLPSOLFLW\￿ LI ZH VHW *￿  ￿
ZH KDYH q   *￿￿ :H VXPPDUL]H RXU UHVXOWV LQ )LJXUH ￿￿
7KH DERYH pJXUH GHVFULEHV WKH UHODWLRQVKLS EHWZHHQ H[SHFWHG FDSLWDO LQqRZV DQG UHODWLYH
SURGXFWLYLW\ RI WKH SXEOLF JRRG DFURVV WKH WZR VWDWHV￿ ([SHFWHG FDSLWDO LQqRZV LQ WKH KLJK
VWDWH q JR XS IRU q ￿ ￿A q￿￿@￿ 7KLV LV EHFDXVH WKH JRYHUQPHQW￿V HTXLOLEULXP VWUDWHJ\ LQYROYHV
￿￿)LJXUH ￿￿ ([SHFWHG &DSLWDO ,QqRZV XQGHU D C*RRG 1HZV￿ %LDV
D VHSDUDWLQJ HTXLOLEULXP￿ ZKHUH WKH JRYHUQPHQW PD[LPL]HV WKH H[SHFWHG SURGXFWLYLW\ RI WKH
SXEOLF JRRG￿ 7KHUHIRUH VR ORQJ DV WKH JRYHUQPHQW￿V HTXLOLEULXP VWUDWHJ\ GRHV QRW FKDQJH￿ DQ
LQFUHDVH LQ q LQFUHDVHV FDSLWDO LQqRZV ￿LQ H[SHFWHG WHUPV￿￿ +RZHYHU￿ DQ LQFUHDVH LQ SXEOLF
JRRG SURGXFWLYLW\ EH\RQG D WKUHVKROG A q￿ UHVXOWV LQ D GLVFRQWLQXRXV GURS LQ FDSLWDO LQqRZV￿
7KLV LV EHFDXVH DQ\ IXUWKHU LQFUHDVH LQ WKH SURGXFWLYLW\ RI WKH SXEOLF JRRG LQ WKH KLJK VWDWH
*￿￿ JLYHV WKH JRYHUQPHQW DQ LQFHQWLYH WR FKDQJH LWV HTXLOLEULXP VWUDWHJ\￿ *RYHUQPHQWDO
GHFLVLRQ PDNLQJ VXoHUV IURP D CJRRG QHZV￿ ELDV LQ WKDW WKH JRYHUQPHQW KDV DQ LQFHQWLYH
WR GLVVLPXODWH WKH SULYDWH VLJQDO UHFHLYHG DQG SUHWHQG WKDW WKH SULYDWH VLJQDO LW UHFHLYHG￿
FRQYH\HG CJRRG QHZV￿ L￿H￿ WKH KLJK VWDWH ZDV PRUH OLNHO\￿ 7KLV DWWHPSW RI WKH JRYHUQPHQW WR
VLJQDO JRRG￿ LV SHUIHFWO\ DQWLFLSDWHG E\ IRUHLJQ LQYHVWRUV￿ 7KHUHIRUH ZKHQ WKH SURGXFWLYLW\ LQ
WKH KLJK VWDWH FURVVHV D WKUHVKROG￿ LQYHVWPHQW DQG ZHOIDUH GHFOLQH DEUXSWO\￿
7KLV LQHrFLHQF\ SHUVLVWV VR ORQJ DV WKH SURGXFWLYLW\ LQ VWDWH 6￿ GRHV QRW EHFRPH WRR KLJK￿
7KLV LV EHFDXVH ZKHQ UHODWLYH SURGXFWLYLW\ DFURVV WKH VWDWHV EHFRPHV YHU\ KLJK ￿q!z q￿￿ WKH
￿￿SURGXFWLYLW\ RI WKH SXEOLF JRRG LV PD[LPL]HG E\ WKH JRYHUQPHQW DOZD\V FKRRVLQJ SROLF\ D￿
LUUHVSHFWLYH RI WKH SULYDWH VLJQDO UHFHLYHG￿
2QFH DJDLQ VLQFH H[￿DQWH QDWLRQDO ZHOIDUH DQG H[SHFWHG FDSLWDO qRZV DUH SRVLWLYHO\ FRU￿
UHODWHG￿ WKH GLDJUDP DOVR UHqHFWV FKDQJHV LQ ZHOIDUH DV D UHVXOW RI FKDQJHV LQ q   *￿￿
,Q RXU DQDO\VLV LQ WKLV VHFWLRQ ZH KDYH DQDO\]HG WKH JRYHUQPHQW￿V LQFHQWLYH WR SOD\ WKH
CFRQpGHQFH JDPH￿ XQGHU WKH RSHUDWLRQ RI WZR NLQGV RI ELDVHV￿ )RU H[SRVLWLRQDO UHDVRQV￿ ZH
DQDO\]HG WKH RSHUDWLRQ RI D CJRRG QHZV ELDV￿ GLVWLQFWO\ IURP WKDW RI WKH CFRQIRUPLW\ ELDV￿￿
+RZHYHU￿ LW LV HDV\ WR LPDJLQH VLWXDWLRQV ZKHUH IRU VRPH SDUDPHWHUV￿ ERWK WKHVH ELDVHV DUH LQ
RSHUDWLRQ￿ 0RUHRYHU WKH\ FDQ ZRUN LQ RSSRVLWH GLUHFWLRQV￿ ,QGHHG LW LV QRW GLrFXOW WR VKRZ
WKDW ZH FDQ REWDLQ D SRROLQJ HTXLOLEULXP ZKHUH WKH CFRQIRUPLW\ ELDV￿ GRPLQDWHV WKH CJRRG
QHZV￿ ELDV￿ 7KLV REVHUYDWLRQ VXJJHVWV WKDW JRYHUQPHQWV PLJKW EH FRPSHOOHG WR HQDFW SROLFLHV
WKDW DUH XQQHFHVVDULO\ KDUVK￿ )RU H[DPSOH￿ LI WKH LQWHUQDWLRQDO FDSLWDO PDUNHW H[SHFWV WKDW
D FRQVHUYDWLYH SROLF\ LQYROYLQJ D VODVKLQJ RI EXGJHW GHpFLWV DQG ORZHU UHWXUQV WR LQYHVWPHQW
DUH QHFHVVDU\ IRU UHFRYHU\￿ WKH JRYHUQPHQW ZLOO HQDFW VXFK D FRQVHUYDWLYH SROLF\ ￿ WR WKH
GHWULPHQW RI WKH HFRQRPLF ￿DQG PD\EH HYHQ SROLWLFDO￿ VLWXDWLRQ￿￿￿
 ( [WHQVLRQV
$￿ 3RO LF \ ,P SO HP HQW DW LRQ ￿ 7 KH 5RO H RI ,GHRO RJ\
7KH SUHFHGLQJ DQDO\VLV UDLVHV DQ LQWHUHVWLQJ TXHVWLRQ￿ &DQ D VRFLHW\ GHVLJQ LQVWLWXWLRQV WR
PLWLJDWH WKH LQIRUPDWLRQDO LQHrFLHQF\ WKDW ZH LGHQWLpHG" ,Q WKLV UHJDUG ZH VKRZ WKH UROH RI
LGHRORJ\ LQ DOOHYLDWLQJ WKLV LQIRUPDWLRQDO LQHrFLHQF\￿
0RUH SUHFLVHO\ ZH DVN WKH IROORZLQJ TXHVWLRQ￿ &DQ WKHUH EH UDWLRQDO UHDVRQV IRU XV WR
VXSSRVH WKDW D FRXQWU\ PLJKW EH EHWWHU Ro KDYLQJ LGHRORJLFDOO\ FRQWUDULDQ JRYHUQPHQWV LQ
SRZHU" )RU H[DPSOH￿ ZKHQ SULRUV DUH VNHZHG LQ IDYRU RI CFRQVHUYDWLYH￿ SROLFLHV EHLQJ PRUH
￿￿2QF H D J D LQ . UXJ PD Q￿￿ ￿ ￿ ￿ ￿ D QG 5R GULN ￿￿ ￿ ￿ ￿ ￿ D QG :D GH D QG 9 H QH UR VR ￿￿ ￿ ￿ ￿ ￿ KD Y H D Q H [ F H OOH QW GLVF XVVLR Q
R I D F WXD O LQVWD QF H V Z KH UH LQ VXF K KD UVK H F R QR PLF PH D VXUH V R I GXELR XV PH ULW KD Y H EH H Q XQGH UWD N H Q￿
￿￿OLNHO\ WR EH VXFFHVVIXO￿ FDQ LW HYHU PDNH VHQVH WR KDYH D COLEHUDO￿ JRYHUQPHQW LQ SODFH WR
LPSOHPHQW WKHP" $QDO\VLV RI WKLV LVVXH KHOSV GHVFULEH DQ LQVWLWXWLRQDO PHFKDQLVP WKURXJK
ZKLFK VRFLHW\ PLJKW EH DEOH WR PLWLJDWH WKH LQIRUPDWLRQDO LQHrFLHQF\ WKDW ZH GHVFULEHG LQ
WKH ODVW VHFWLRQ￿
7KH H[HFXWLRQ RI SROLFLHV LV RIWHQ CGHOHJDWHG￿ WR LQVWLWXWLRQV￿ LQGLYLGXDOV RU LQGHHG SROLWLFDO
SDUWLHV￿ 7ZR GLVWLQFW OLWHUDWXUHV DGGUHVV WKLV JHQHUDO TXHVWLRQ￿ 5RJRo ￿￿￿￿￿￿ DUJXHV IRU
WKH DSSRLQWPHQW RI DQ LQqDWLRQ DYHUVH CFRQVHUYDWLYH￿ FHQWUDO EDQNHU WR PLWLJDWH WKH WLPH￿
LQFRQVLVWHQF\ SUREOHP WKDW UHVXOWV LQ DQ CLQqDWLRQ ELDV￿ LQ WKH FRQGXFW RI PRQHWDU\ SROLF\￿
2XU DQDO\VLV VXJJHVWV WKDW WKH UROH RI LGHRORJ\ PLJKW EH TXLWH GLoHUHQW IURP WKH RQH VXJJHVWHG
LQ 5RJRo DQG RWKHU UHODWHG OLWHUDWXUH￿￿￿ ,Q WKH IDFH RI DQ LQIRUPDWLRQDO LQHrFLHQF\ VLPLODU WR
WKH RQH ZH KLJKOLJKW￿ VRFLHW\ PLJKW EH EHWWHU Ro KDYLQJ IRU H[DPSOH ￿ D COLEHUDO￿ WR LPSOHPHQW
SROLFLHV￿ SUHFLVHO\ ZKHQ CFRQVHUYDWLYH￿ SROLFLHV DUH PRUH OLNHO\ WR EH VXFFHVVIXO￿ 7KLV LV VR
EHFDXVH DQ LGHRORJLFDOO\ FRQWUDULDQ JRYHUQPHQW PLJKW EH UHVSRQVLYH WR WKH SULYDWH LQIRUPDWLRQ
LW UHFHLYHV￿
&XNLHUPDQ DQG 7RPPDVVL￿￿￿￿￿￿ KDYH DOVR PDGH WKLV SRLQW LQ D PRUH JHQHUDO H[SOLFLWO\
SROLWLFDO HFRQRP\ FRQWH[W ZKHUH WKH\ GHYHORS D IUDPHZRUN RI SROLF\ UHYHUVDOV￿ 7KHLU LQVLJKW LV
UHODWHG WR RXUV￿ LQ WKDW WKH\ DOVR DUJXH WKDW LQ DQ DV\PPHWULF LQIRUPDWLRQ FRQWH[W￿ FUHGLELOLW\
RI WKH SROLF\ LV D IXQFWLRQ RI WKH SROLF\ ￿ SROLF\PDNHU SDLU￿ +RZHYHU￿ RXU DQDO\VLV LV UHOHYDQW
WR WKH LPSDFW RI WKH SROLF\ PDNHU￿V LGHRORJLFDO SUHGLVSRVLWLRQ PLJKW KDYH LQ DWWUDFWLQJ IRUHLJQ
FDSLWDO￿ 8QOLNH WKHLU IUDPHZRUN￿ LQ RXU PRGHO￿ WKH LQIRUPDWLRQDO LQHrFLHQF\ WKDW ZH LGHQWLI\
SHUVLVWV HYHQ LI WKH SROLF\ PDNHU KDV QR LGHRORJLFDO SUHGLVSRVLWLRQ￿ ,Q FRQWUDVW WR &XNLHUPDQ
DQG 7RPPDVVL RXU PRGHO SUHGLFWV WKDW PRGHUDWH JRYHUQPHQWV DUH PRUH OLNHO\ WR HQJDJH LQ
SROLF\ UHYHUVDOV￿ UDWKHU WKDQ H[WUHPLVW SDUWLHV￿ :H QRZ RXWOLQH WKH VLPSOHVW SRVVLEOH YDULDQW
RI WKH EHQFKPDUN PRGHO WKDW KHOSV LOOXVWUDWH RXU FODLP￿
6XSSRVH WKH JRYHUQPHQW FDQ EH UXQ E\ WZR NLQGV RI SROLWLFDO SDUWLHV￿ / DQG 5￿2 Q F HL Q
￿￿6H H 3H UVVR Q D QG 7 D EH OOLQL ￿￿ ￿ ￿ ￿ ￿ IR U D F R OOH F WLR Q R I D UWLF OH V GH Y R WH G WR WKH VXEMH F W￿
￿￿JRYHUQPHQW HDFK SDUW\ IDFHV D FKRLFH WR HQDFW RQH RI WZR SROLFLHV D/ DQG D5￿￿￿ $V HDUOLHU￿
LI WKH DSSURSULDWH SROLF\ DM LV PDWFKHG ZLWK WKH DSSURSULDWH VWDWH RI WKH ZRUOG 6M ZKHUH
6M ￿I 6/￿6 5J￿ WKH SXEOLF JRRG LV SURGXFWLYH￿ 7KH SULRU RI DOO DJHQWV LQ WKLV HFRQRP\ LV WKDW
WKH XQNQRZQ VWDWH LV PRUH OLNHO\ WR EH 65￿ L￿H￿ ￿!￿ ￿￿ )RU VLPSOLFLW\ ZH DOVR DVVXPH WKDW
q  ￿￿ 7KH RQO\ GLoHUHQFH IURP WKH SUHYLRXV VHFWLRQ LV WKDW D SDUW\ RI W\SH / JHWV D OXPS
VXP XWLOLW\ IURP SXUVXLW RI SROLF\ D/ ￿DQG OLNHZLVH IRU SDUW\ 5￿￿￿￿ 7KH XWLOLW\ IXQFWLRQ RI
HDFK SROLWLFDO SDUW\ LV WKH IROORZLQJ￿
:M   v ￿￿ ￿b o￿<
ZKHUH v!￿ LV D OXPS VXP XWLOLW\ WKDW D JRYHUQPHQW RI W\SH M JHWV IURP HQDFWLQJ SROLF\ DM
ZKHUH M ￿I /￿5J DQG ￿￿ b o￿< LV WKH VKDUH RI WRWDO RXWSXW WKDW JRHV WR GRPHVWLF IDFWRUV￿ ,I
D JRYHUQPHQW UXQ E\ SDUW\ M LPSOHPHQWV SROLF\ DN￿W K H Qv  ￿I R UM ￿  N ZKHUH M￿N ￿I /￿5J￿
)RU D FRPSOHWHO\ FORVHG DQDO\VLV WKH LGHRORJ\ SDUDPHWHU VKRXOG GHULYH IURP WKH SUHIHUHQFHV
DQG LQLWLDO HQGRZPHQWV RI LQGLYLGXDOV￿ +RZHYHU￿ D IXOOHU DQDO\VLV ZRXOG WDNH XV WRR IDU IURP
RXU RULJLQDO PRGHO￿
8QGHU WKHVH FLUFXPVWDQFHV￿ ZH VKRZ WKDW LI WKH JRYHUQPHQW RI LGHRORJ\ / LPSOHPHQWV
SROLFLHV￿ LW PLJKW FKRRVH SROLFLHV ZKLFK PD[LPL]H WKH SURGXFWLYLW\ RI WKH SXEOLF JRRG ZKLOH
D JRYHUQPHQW RI LGHRORJ\ 5 ZRXOG QRW￿ 7KH LQWXLWLRQ IRU WKLV UHVXOW LV WKH IROORZLQJ￿ )URP
3URSRVLWLRQ ,, ZH NQRZ WKDW LQ DQ RSHQ HFRQRP\ D CFRQIRUPLW\￿ ELDV LQ JRYHUQPHQWDO GHFLVLRQ
PDNLQJ DULVHV IRU DQ\ JRYHUQPHQW WKDW FDUHV DERXW QDWLRQDO LQFRPH￿ 7KLV UHVXOWV LQ LW FKRRVLQJ
D5￿ LUUHVSHFWLYH RI WKH SULYDWH VLJQDO UHFHLYHG￿ +RZHYHU￿ LI D JRYHUQPHQW KDV DQ LGHRORJLFDO
SUHGLVSRVLWLRQ DJDLQVW LPSOHPHQWLQJ SROLF\ D5￿ WKHQ WKH SRROLQJ EHKDYLRU RI WKH JRYHUQPHQW
FDQ EH RYHUWXUQHG￿ $ JRYHUQPHQW RI LGHRORJ\ / PLJKW WDNH DFWLRQ D5 LI WKH SULYDWH VLJQDO
￿￿:H F KD QJ H R XU QR WD WLR Q VR D V WR EH D EOH WR PD WF K D F WLR QV WR LGH R OR J \ LQ D WUD QVSD UH QW PD QQH U￿ 5 U HS O DFHV
￿D Q G / UH SOD F H V ￿ ￿
￿￿) R U H [ D PSOH ￿ VXSSR VH WKH EXGJ H W KD V WR EH ED OD QF H G￿ 7 KH OLEH UD O SD UW\ PLJ KW J H W XWLOLW\ IUR P D F KLH Y LQJ
WKLV E\ KLN LQJ WD [ H V￿ 7 KH F R QVH UY D WLY H SD UW\ PLJ KW SUH IH U WR F XW IR R G VXEVLGLH V LQ R UGH U WR ED OD QF H WKH EXGJ H W￿
￿￿LV A V5￿ 7KLV LV EHFDXVH￿ WKH ORVV LQ QDWLRQDO LQFRPH DV D UHVXOW RI WKH JRYHUQPHQW LJQRULQJ
LWV SULYDWH VLJQDO￿ PLJKW EH JUHDWHU WKDQ WKH DVVRFLDWHG JDLQ v￿ RI SXUVXLQJ D SROLF\ PRUH
WRZDUGV LWV WDVWH￿ 6LPLODUO\￿ LI WKH JRYHUQPHQW UHFHLYHG SULYDWH VLJQDO A V/￿ LW PLJKW SUHIHU WR
WDNH DFWLRQ D/￿ 7KLV ODWWHU SROLF\ FKRLFH PLJKW DULVH EHFDXVH WKH ORVV LQ QDWLRQDO LQFRPH E\
FKRRVLQJ QRW WR GHFHLYH￿ PLJKW EH ORZHU WKDQ WKH JDLQ LQ XWLOLW\ EHFDXVH RI SXUVXLQJ D SROLF\
LQ DFFRUGDQFH ZLWK LWV LGHRORJ\￿ 7KXV D CFRQIRUPLW\￿ ELDV LQ IDYRU D SDUWLFXODU SROLF\ FDQ EH
FRQWUROOHG LI WKHUH LV DQ CLGHRORJLFDO￿ ELDV DJDLQVW WKDW YHU\ SROLF\￿
7KH IROORZLQJ SURSRVLWLRQ IRUPDOO\ HVWDEOLVKHV WKH SUHFHGLQJ LQWXLWLRQ￿
3URSRVLWLRQ ,9￿ :KHQ ￿!￿ ￿￿ ￿ D z v ￿ ￿￿￿￿￿ DQG v ￿ ￿￿￿￿ ￿￿ ZKHUH z v!vVXFK WKDW￿
￿L￿ ZKHQ v ￿ >v￿ z v@￿ ￿ D3 % ( ZKHUH JRYHUQPHQW / WDNHV DL ZKHQ WKH SULYDWH VLJQDO LV A VL￿
￿LL￿ ZKHQ v!z v￿￿ D 3%( ZKHUH JRYHUQPHQW / WDNHV D/ LUUHVSHFWLYH RI WKH VLJQDO UHFHLYHG￿
￿LLL￿ ZKHQ v￿v ￿￿ D 3%( ZKHUH JRYHUQPHQW / WDNHV D5 LUUHVSHFWLYH RI WKH VLJQDO UHFHLYHG￿
￿LY￿ ZKHQ v y ￿￿ ￿ D 3%( ZKHUH JRYHUQPHQW 5 WDNHV D5 LUUHVSHFWLYH RI WKH VLJQDO UHFHLYHG￿
3URRI ￿ 6HH $SSHQGL[￿
+HQFH LW PLJKW EH WKH FDVH WKDW ZKHQ SROLF\ D5 ￿CFRQVHUYDWLYH￿￿ LV PRUH OLNHO\ WR EH VXF￿
FHVVIXO ￿￿!￿ ￿￿￿ DQ LQFXPEHQW RI LGHRORJ\ / ￿COLEHUDO￿￿ PLJKW FKRRVH DQ DFWLRQ LQ DFFRUGDQFH
ZLWK KLV SULYDWH LQIRUPDWLRQ ZKLOH DQ LQFXPEHQW RI LGHRORJ\ 5 ￿CFRQVHUYDWLYH￿￿ ZRXOG QRW￿
+RZHYHU￿ WKH IROORZLQJ FDYHDWV DUH LQ RUGHU￿ $V WKH DERYH SURSRVLWLRQ SRLQWV RXW￿ WKH OLEHUDO
LQFXPEHQW VKRXOG EH D CPRGHUDWH￿￿ ,Q RWKHU ZRUGV WKH OLEHUDO LQFXPEHQW FDQQRW EH DQ CH[￿
WUHPLVW￿ LQ WKDW KLV WDVWH SDUDPHWHU v LV WRR KLJK￿ ,I WKH OLEHUDO LQFXPEHQW￿V WDVWH SDUDPHWHU
LV WRR KLJK￿ KH ZLOO DOZD\V FKRRVH WKH SROLF\ D/￿ TXLWH LUUHVSHFWLYH RI WKH SULYDWH LQIRUPDWLRQ
KH PLJKW KDYH UHFHLYHG￿ 6LPLODUO\￿ LI WKH LQFXPEHQW LV QRW OLEHUDO HQRXJK L￿H￿ D CFHQWULVW￿ LQ
WKDW WKH XWLOLW\ KH UHFHLYHV IURP WDNLQJ DFWLRQ D/ LV QHJOLJLEOH ￿ L￿H￿ v FORVH WR ]HUR ￿￿ KH VXoHUV
IURP D CFRQIRUPLW\ ELDV￿ DQG WDNHV DFWLRQ D5 LUUHVSHFWLYH RI WKH VLJQDO UHFHLYHG￿
$ FRPSOHWHO\ V\PPHWULF DUJXPHQW DSSOLHV LI SULRUV ZHUH VNHZHG LQ WKH GLUHFWLRQ RI COLEHUDO￿
￿￿)LJXUH ￿￿ 1DWLRQDO ,QFRPH DQG ,GHRORJ\
SROLFLHV EHLQJ PRUH OLNHO\ WR EH VXFFHVVIXO￿ ,Q WKLV FDVH D CPRGHUDWHO\￿ FRQVHUYDWLYH LQFXPEHQW
FDQ EH H[SHFWHG WR XWLOL]H KLV SULYDWH LQIRUPDWLRQ LQ PDNLQJ KLV SROLF\ FKRLFH￿ ZKLOH D OLEHUDO
LQFXPEHQW ZRXOG QRW￿
7RWDO LQYHVWPHQW LV D IXQFWLRQ RI WKH H[SHFWHG SURGXFWLYLW\ RI WKH SXEOLF JRRG￿ 7KH
SURGXFWLYLW\ RI WKH SXEOLF JRRG LV KLJKHVW ZKHQ WKH JRYHUQPHQW HQDFWV D SROLF\ WKDW UHVSRQGV
WR LWV SULYDWH VLJQDO￿ ,W LV KHUH WKDW WKH LGHRORJLFDO SUHGLOHFWLRQ RI WKH LQFXPEHQW SOD\V DQ
LPSRUWDQW UROH￿ ,QYHVWPHQW DQG QDWLRQDO LQFRPH WKXV DUH DoHFWHG E\ WKH LGHRORJ\ RI WKH
JRYHUQPHQW￿ ,Q RUGHU WR WKH H[DPLQH WKH UHODWLRQVKLS EHWZHHQ LGHRORJ\ DQG QDWLRQDO LQFRPH￿
OHW XV pUVW EHJLQ E\ GHpQLQJ WKH H[SHFWHG QDWLRQDO LQFRPH ZKHQ SROLF\ DL LV HQDFWHG E\ D
JRYHUQPHQW RI LGHRORJ\ L DQG SDUDPHWHU v DV \L￿v￿ ZKHUH L ￿I /￿5J￿
,Q RUGHU WR V\VWHPDWLFDOO\ GHVFULEH WKH UHODWLRQVKLS EHWZHHQ WKH LGHRORJ\ SDUDPHWHU DQG
QDWLRQDO LQFRPH￿ ZH QHHG WR FRPSXWH H[SHFWHG QDWLRQDO LQFRPH IRU GLoHUHQW YDOXHV RI v￿
([SHFWHG FDSLWDO qRZV DUH UHODWHG WR H[SHFWHG QDWLRQDO LQFRPH \L￿v￿ LQ D PRQRWRQLF PDQQHU
IRU L ￿I /￿5J￿ )URP 3URSRVLWLRQ ,9 H[SHFWHG FDSLWDO qRZV DUH KLJKHVW IRU D WUXWK WHOOLQJ
￿￿VHSDUDWLQJ HTXLOLEULXP￿ 7KLV LPSOLHV WKDW \/￿v￿I R Uv ￿ >z v￿v@ LV JUHDWHU WKDQ \L￿v￿I R Uv  ￿ >z v￿v@
IRU L ￿I /￿5J VLQFH IRU DOO WKHVH SDUDPHWHUV ZH KDYH D SRROLQJ 3%( IURP 3URSRVLWLRQ ,9￿
ZKHUH IRUHLJQ LQYHVWRUV JR E\ WKHLU SULRUV￿ \/￿v￿I R Uv ￿ >z v￿￿@ LV WKH ORZHVW VLQFH KHUH WKH
JRYHUQPHQW SRROV RQ D￿￿ )RUHLJQ LQYHVWRUV DFFRUGLQJO\ FKRRVH WKHLU LQYHVWPHQW OHYHOV￿ 7KLV
LPSOLHV WKDW H[SHFWHG QDWLRQDO LQFRPH LV ORZHU WKDQ SRROLQJ DW D￿￿ 7KLV UHVXOWV LQ )LJXUH ￿
ZKLFK LV GUDZQ IRU ￿!A ￿￿
%￿ $Q $SSO LF DW LRQ￿ %XGJHW ’HI LF LW V DQG ) LVF DO 3RO LF \
$Q DSSHDOLQJ DVSHFW RI RXU EDVLF PRGHO LV LWV VLPSOLFLW\￿ +RZHYHU￿ WKLV VLPSOLFLW\ KDV FRPH
DW WKH FRVW RI D ZHOO￿DUWLFXODWHG PDFURHFRQRPLF VWUXFWXUH￿ ,Q WKLV H[WHQVLRQ ZH RXWOLQH DQ
H[DPSOH WR LOOXVWUDWH KRZ HYHQ RXU VLPSOH PRGHO FDQ HDVLO\ EH DGDSWHG WR DGGUHVV PDFURHFR￿
QRPLF FRQFHUQV￿ ZLWKRXW PXFK DGGLWLRQDO VWUXFWXUH￿ 2I FRXUVH￿ WKH PRGHO FDQ EH DSSOLHG WR
VHYHUDO VSHFLpF FRQWH[WV LQ PRQHWDU\￿ pVFDO DQG RWKHU JRYHUQPHQWDO SROLFLHV￿ +RZHYHU￿ VXFK
DQ H[SORUDWLRQ LV EH\RQG WKH VFRSH RI WKH SUHVHQW SDSHU￿
.UXJPDQ￿FKDSWHU ￿￿ ￿￿￿￿￿ VXJJHVWV WKDW JRYHUQPHQWV LQ GHYHORSLQJ FRXQWULHV KDYH D
SUHRFFXSDWLRQ ZLWK IROORZLQJ CVRXQG￿ HFRQRPLF SROLFLHV￿ 2QH RI WKH FUXFLDO DVSHFWV RI VXFK D
CVRXQG￿ HFRQRPLF SROLF\ LV UHGXFHG JRYHUQPHQW VSHQGLQJ DQG WKH DEVHQFH RI EXGJHW GHpFLWV￿
:KLOH WKLV LV SUREDEO\ WUXH LQ PRVW VWDWHV RI WKH ZRUOG￿ ZH DOVR NQRZ WKDW EXGJHW GHpFLWV
PDNH HFRQRPLF VHQVH LQ VRPH VWDWHV RI WKH ZRUOG DQG QRW RWKHUV￿ :H ZRXOG OLNH WR FRQVWUXFW
D VLPSOH H[DPSOH WR WKDW VKRZV WKH IROORZLQJ￿ EXGJHW GHpFLWV PDNH HFRQRPLF VHQVH LQ VRPH
VWDWHV RI WKH ZRUOG ￿ KHWHURGR[ ￿6/￿ ￿ DQG QRW RWKHUV ￿ RUWKRGR[ ￿65￿ ￿￿ ,Q WKLV IUDPHZRUN
ZH DVN WKH IROORZLQJ TXHVWLRQ￿ :KDW LV WKH LPSDFW RQ JRYHUQPHQW H[SHQGLWXUH DQG EXGJHW
GHpFLWV LI WKH SULRUV RI WKH LQWHUQDWLRQDO FDSLWDO PDUNHW DUH VNHZHG LQ IDYRU RI CFRQVHUYDWLYH￿
SROLFLHV DV EHLQJ PRUH OLNHO\ WR EH VXFFHVVIXO"
6XSSRVH WKH JRYHUQPHQW VXSSOLHV D SXEOLF JRRG￿ E\ LQFXUULQJ D WHPSRUDU\ EXGJHW GHpFLW RI
VL]H &￿ 7KLV H[SHQGLWXUH RQ WKH SXEOLF JRRG UDLVHV WKH UHWXUQV WR SULYDWH LQYHVWPHQW LQ VRPH
VWDWHV DQG QRW RWKHUV￿ ,Q SDUWLFXODU￿ LW PDNHV HFRQRPLF VHQVH IRU WKH JRYHUQPHQW WR LQFXU
￿￿WKLV H[SHQGLWXUH DQG UXQ D EXGJHW GHpFLW LI WKH VWDWH LV 6/￿ DQG WKH SURGXFWLYLW\ LV UDLVHG XS
VXrFLHQWO\ WR *￿￿ ,I WKH VWDWH RI WKH ZRUOG LV 65￿ WKHQ LW GRHV QRW PDNH HFRQRPLF VHQVH IRU WKH
JRYHUQPHQW WR UXQ D EXGJHW GHpFLW DQG VXSSO\ WKH SXEOLF JRRG DQG WKH SURGXFWLYLW\ RI WKH
SXEOLF JRRG LV *￿  ￿￿ ZKHUH *￿ !* ￿￿ 7KH JRYHUQPHQW UHFHLYHV D SULYDWH VLJQDO DERXW WKH
VWDWH RI WKH ZRUOG￿ ,W WKHQ GHFLGHV RQ ZKHWKHU WR ERUURZ PRQH\ IURP WKH UHVW RI WKH ZRUOG DQG
LQFXU D WHPSRUDU\ EXGJHW GHpFLW￿ )RUHLJQ LQYHVWRUV REVHUYH WKH JRYHUQPHQWV SROLF\ FKRLFH
DQG PDNH LQYHVWPHQW GHFLVLRQ￿ )LQDOO\ LQ WKH ODVW SHULRG￿ WKH JRYHUQPHQW FKRRVHV D WD[ UDWH
￿ WR EDODQFH WKH EXGJHW GHpFLW￿ ZKHUH &   ￿*LNo￿
1RZ VXSSRVH WKH JRYHUQPHQW KDG SULYDWH NQRZOHGJH WKDW WHPSRUDU\ EXGJHW GHpFLWV
VKRXOG EH LQFXUUHG￿ +RZHYHU￿ LI WKH SULRUV RI LQYHVWRUV DUH VXrFLHQWO\ VNHZHG LQ WKH RS￿
SRVLWH GLUHFWLRQ￿ WKHQ DOO WKH UHVXOWV RI 3URSRVLWLRQ ,,, ZLOO DSSO\￿ 7KH JRYHUQPHQW ZLOO KDYH
DQ LQFHQWLYH WR EH XQQHFHVVDULO\ CFRQVHUYDWLYH￿ DQG NHHS EXGJHW GHpFLWV VPDOO￿ &RQVHTXHQWO\￿
RXWSXW ZLOO DOVR EH ORZHU WKDQ ZKDW LW QHHG EH￿ :KLOH ZH GR QRW IXOO\ GHYHORS WKH H[DPSOH
RYHU KHUH IRU UHDVRQV RI EUHYLW\￿ LW VKRXOG EH FOHDU WKDW WKH UHVXOWV RI WKH HDUOLHU VHFWLRQV ZRXOG
IROORZ￿
&￿ * O REDO L] DW LRQ
:H EHJLQ E\ VWXG\LQJ WKH LPSDFW RQ WKH JRYHUQPHQW￿V LQFHQWLYHV WR SOD\ WKH CFRQpGHQFH
JDPH￿ LQ D ZRUOG ZLWK PDQ\ FRXQWULHV￿ 7KLV ZLOO HQDEOH XV WR EHWWHU XQGHUVWDQG WKH LPSDFW
RI WKH SURFHVV RI JOREDOL]DWLRQ RI FDSLWDO qRZV RQ JRYHUQPHQWDO GHFLVLRQ PDNLQJ￿
,Q D ZRUOG ZLWK PDQ\ FRXQWULHV ZH KDYH WR GLVWLQJXLVK EHWZHHQ GRPHVWLF DQG IRUHLJQ
LQYHVWRUV￿￿￿ 7KH pUVW WKLQJ WR REVHUYH LV WKDW WKH LQHrFLHQF\ LQ SROLF\ FKRLFH￿ ZDV D UHVXOW RI
RXU DVVXPSWLRQ WKDW DOO LQYHVWPHQW ZDV FDUULHG RXW E\ IRUHLJQ LQYHVWRUV￿ 6LQFH WKH JRYHUQ￿
PHQW￿V REMHFWLYH ZDV WR PD[LPL]H WKH UHZDUG WR GRPHVWLF IDFWRUV L￿H￿ QDWLRQDO LQFRPH￿ WKH
FRVW RI D EDG SURGXFWLYLW\ RXWFRPH ZDV QRW LQWHUQDOL]HG￿ 7KLV JDYH WKH JRYHUQPHQW DQ LQFHQ￿
￿￿7 KLV LV VR EH F D XVH LQ D Z R UOG Z LWK PD Q\ F R XQWULH V WKH F D SLWD O KD V WR F R PH IUR P VR PH Z KH UH ￿ 7 KH UH IR UH LW
LV QR OR QJ H U D SSUR SULD WH WR D VVXPH WKD W IR UH LJ Q LQY H VWR UV SUR Y LGH D OO F D SLWD O￿
￿￿WLYH WR GHFHLYH IRUHLJQ LQYHVWRUV DQG UHVXOWHG LQ WKH LQHrFLHQW SRROLQJ HTXLOLEULXP￿ (YLGHQWO\
RXU UHVXOWV ZRXOG FKDQJH LI D ODUJH IUDFWLRQ RI WRWDO GRPHVWLF LQYHVWPHQW ZDV E\ GRPHVWLF
LQYHVWRUV￿ VLQFH QRZ WKH H[WHUQDOLW\ LV LQWHUQDOL]HG￿
6R FRQVLGHU WKH EHQFKPDUN FDVH ZKHUH WKHUH LV QR FDSLWDO PRELOLW\ DQG DOO LQYHVWPHQW LQ WKH
YDULRXV FRXQWULHV ZDV GRPHVWLF￿ ,Q WKLV FDVH ZH ZLOO REYLRXVO\ VHH D KLJK GHJUHH RI FRUUHODWLRQ
EHWZHHQ VDYLQJV DQG LQYHVWPHQW DFURVV FRXQWULHV￿ $ SURFHVV RI JUDGXDO JOREDOL]DWLRQ RI FDSLWDO
qRZV ZLOO EUHDN GRZQ WKLV VDYLQJ￿LQYHVWPHQW FRUUHODWLRQ DFURVV FRXQWULHV￿ DQG UHVXOW LQ D ULVH
LQ WKH LPSRUWDQFH RI IRUHLJQ FDSLWDO￿ +RZHYHU￿ ZKDW RXU SUHFHGLQJ DQDO\VLV VXJJHVWV￿ LV WKDW
LI JOREDOL]DWLRQ RI FDSLWDO qRZV SURFHHGV IDU HQRXJK￿ WKHQ JRYHUQPHQWDO GHFLVLRQ PDNLQJ ZLOO
RQFH DJDLQ EH FKDUDFWHUL]HG ZLWK DQ LQFHQWLYH WR GHFHLYH DQG SOD\ WKH FRQpGHQFH JDPH￿
 'LVFXVVLRQ
,W LV LPSRUWDQW WR REVHUYH WKDW RXU WZR SHULRG DQDO\VLV LV RI PXFK JUHDWHU UHOHYDQFH WR WKH FDVH
RI GHYHORSLQJ DQG WUDQVLWLRQ HFRQRPLHV￿ 7KLV LV EHFDXVH JUHDWHU SROLWLFDO LQVWDELOLW\ DQG WKH
DVVRFLDWHG VKRUWHU SROLWLFDO KRUL]RQV LV OLNHO\ WR JLYH JRYHUQPHQWV LQ WKHVH FRXQWULHV PRUH RI
DQ LQFHQWLYH WR GHFHLYH￿￿￿ ,I JRYHUQPHQWV KDG ORQJ WLPH KRUL]RQV WKHQ VWDQGDUG UHSXWDWLRQDO
FRQFHUQV ZRXOG PLWLJDWH WKH LQHrFLHQFLHV WKDW ZH KDYH LGHQWLpHG￿
2XU UHVXOWV VKRXOG WKURZ D FDXWLRQDU\ QRWH WR WKH ZDYH RI HFRQRPLF UHIRUPV WKDW KDYH EHHQ
HQDFWHG ZRUOGZLGH￿ $V 5RGULN￿￿￿￿￿￿ SXWV LW ?￿￿￿ZKLOH WKH UHIRUPV ZHUH DW OHDVW LQ SDUW LQVSLUHG
E\ WKH (DVW $VLDQ H[SHULHQFH￿ WKH\ WRRN SODFH PXFK PRUH TXLFNO\ DQG￿ LQ PDQ\ DUHDV￿ DUH
￿￿$ V 6D F KV￿ 7 R UQH OO D QG 9 H OD VF R ￿￿ ￿ ￿ ￿ ￿ PH QWLR Q LQ WKH LU F R PPH QWD U\ R Q WKH 0 H [ LF D Q F ULVLV￿ WKH UH D VR Q IR U
WKH VH F XUUH QF \ F ULVLV Z D V ? ￿￿￿WKH XQH [ SH F WH G VKR F N V WKD W R F F XUUH G￿￿￿D QG WKH LQD GH T XD WH SR OLF \ UH VSR QVH WR WKR VH
VKR F N V￿￿ 7 KH T XH VWLR Q WKH Q LV ￿ Z K\ Z D V WKH SR OLF \ UH VSR QVH R I WKH J R Y H UQPH QW LQD GH T XD WH " 7 KLV SD SH U VH H PV
WR VXJ J H VW WKD W D CJ R R G QH Z V￿ ELD V PLJ KW EH LQ R SH UD WLR Q￿ 7 KH J R Y H UQPH QW PLJ KW Z D QW WR PD LQWD LQ IR UH LJ Q
F D SLWD O LQqR Z V ￿D W OH D VW WLOO WKH H OH F WLR QV￿ D QG WD N H WKH LQD SSUR SULD WH SR OLF \ F KR LF H R I QR W UD LVLQJ LQWH UH VW UD WH V￿
8 QIR UWXQD WH O\ IR UH LJ Q LQY H VWR UV D QWLF LSD WH WKLV LQH rF LH QF \ LQ J R Y H UQPH QWD O EH KD Y LR U D QG F XWED F N R Q F D SLWD O
LQY H VWPH QW WR WKH F R XQWU\ LQ D Q\ F D VH ￿
￿￿JRLQJ FRQVLGHUDEO\ EH\RQG WKRVH XQGHUWDNHQ LQ (DVW $VLD￿ 7KLV UDLVHV WKH TXHVWLRQ ZKHWKHU
WKH HFRQRPLF UHIRUPHUV KDYH LQWHUQDOL]HG WKH FRUUHFW OHVVRQV IURP WKH (DVW $VLDQ H[SHULHQFH￿￿
6WULNLQJO\ HQRXJK￿ RXU DQDO\VLV VXJJHVWV WKDW D FKDQJH LQ WKH GHJUHH RI CFRQVHQVXV￿￿LQFUHDVLQJ
VNHZ LQ WKH SULRUV￿ FRXSOHG ZLWK WKH SURVSHFW RI DWWUDFWLQJ FDSLWDO IURP LQWHUQDWLRQDO FDSLWDO
PDUNHWV PLJKW KDYH EHHQ UHVSRQVLEOH IRU WKLV HQWKXVLDVP IRU HFRQRPLF UHIRUP LQ DW OHDVW D IHZ
LQVWDQFHV￿ 6LPLODUO\￿ LQ WKHLU UHVSRQVH WR WKH UHFHQW FXUUHQF\ FULVHV￿ VHYHUDO 6RXWK (DVW $VLDQ
FRXQWULHV HQDFWHG D VHULHV RI SROLF\ PHDVXUHV VXSSRUWHG E\ WKH ,0)￿ ,QGHHG .UXJPDQ￿￿￿￿￿￿￿
5DGHOHW DQG 6DFKV￿￿￿￿￿￿ DQG :DGH DQG 9HQHURVR￿￿￿￿￿￿ KDYH DOO DUJXHG WKDW :DVKLQJWRQ
DQG WKH ,0) KDYH PDGH WKH PLVWDNH LQ DGYRFDWLQJ SROLFLHV￿H￿J￿ UDLVLQJ LQWHUHVW UDWHV WR
SURS XS WKH H[FKDQJH UDWH￿ WKDW ZHUH GLUHFWHG PRUH DW DSSHDVLQJ LQWHUQDWLRQDO PDUNHWV DQG
ZLQQLQJ WKHLU CFRQpGHQFH￿ UDWKHU WKDQ DGGUHVVLQJ HFRQRPLF IXQGDPHQWDOV￿ 1RW VXUSULVLQJO\￿
LW LV DUJXHG￿ WKDW WKHVH SROLFLHV GR QRW VHHP WR KDYH EHHQ WRR VXFFHVVIXO￿ 2XU DQDO\VLV VXJJHVWV
D UHDVRQ ZK\ JRYHUQPHQWV PLJKW IHHO CGLVFLSOLQHG￿ WR HQDFW VXFK SROLFLHV￿ GHVSLWH WKH IXWLOLW\
RI VXFK PHDVXUHV￿ LQ HTXLOLEULXP￿
7KH LVVXH WKDW DULVHV WKHQ LV ZKHWKHU WKHUH H[LVW PHFKDQLVPV RU LQVWLWXWLRQV WKDW JRYHUQ￿
PHQWV FDQ CFRPPLW￿ WR ZKLFK PLWLJDWH RU HOLPLQDWH WKH LQIRUPDWLRQDO LQHrFLHQFLHV WKDW ZH
KLJKOLJKW￿ $Q\ LQWHUYHQWLRQ VKRXOG IRFXV RQ WKH VRXUFH RI WKH LQHrFLHQF\￿ QDPHO\ WKH DYDLO￿
DELOLW\ RI SULYDWH LQIRUPDWLRQ￿ ,I WKH JRYHUQPHQW FRXOG UHYHDO WKH SULYDWH LQIRUPDWLRQ WKDW LW
KDV UHFHLYHG WKHQ WKLV LQHrFLHQF\ PLJKW GLVDSSHDU￿ +RZHYHU￿ LW LV IDU IURP FOHDU ZKHWKHU JRY￿
HUQPHQWV FDQ FUHGLEO\ UHYHDO WKH SULYDWH LQIRUPDWLRQ WKH\ UHFHLYH XQGHU DOO FLUFXPVWDQFHV￿￿￿
2QH SRVVLEOH PHFKDQLVP LV WKURXJK VLJQDOLQJ RI SULYDWH LQIRUPDWLRQ WKURXJK FRVWO\ LQYHVW￿
PHQW VXFK DV LQ LQIUDVWUXFWXUH￿￿￿ 7KLV LV DQ LVVXH WKDW ZH GR QRW H[SORUH LQ WKLV SDSHU￿ EXW
￿￿,QWH UQD WLR QD O LQVWLWXWLR QV VXF K D V WKH ,0 ) KD Y H PD GH VR PH D WWH PSWV LQ WKLV GLUH F WLR Q￿ ,Q WKH D IWH UPD WK
R I WKH 0 H [ LF D Q SH VR F ULVLV WKH \ PD GH LW F R PSXOVR U\ IR U ER UUR Z LQJ F R XQWULH V WR UH OH D VH J R Y H UQPH QW pQD QF LD O
GD WD R Q WKH ,QWH UQH W D W UH J XOD U LQWH UY D OV￿
￿￿7 KH LVVXH R I F R VWO\ VLJ QD OLQJ KD V EH H Q D GGUH VVH G E\ 5R GULN ￿￿ ￿ ￿ ￿ ￿ LQ WKH F R QWH [ W R I WUD GH OLEH UD OL] D WLR Q￿
,Q SD UWLF XOD U￿ KH D UJ XH V WKD W F UH GLEOH SR OLF \ UH IR UP PD \ UH T XLUH J R LQJ R Y H UER D UG￿ WKH J R Y H UQPH QW Z LOO KD Y H
￿￿LW LV QRW FOHDU WKDW LW LV D IHDVLEOH RSWLRQ IRU PDQ\ NLQGV RI JRYHUQPHQWDO SROLFLHV￿ $ VHFRQG
SRVVLEOH PHFKDQLVP LV WKURXJK GHOHJDWLRQ WR DQ DXWKRULW\ ZKRVH SUHIHUHQFHV GLoHU￿ ,QGHHG
WKLV LV ZKDW RXU GLVFXVVLRQ RQ WKH UROH RI LGHRORJ\ LQ SROLF\ LPSOHPHQWDWLRQ DWWHPSWV WR
HPSKDVL]H￿
$SSHQGL[
3URRI RI 3URSRVLWLRQ ,,,D ￿ ,,,E ￿ 7KH SURRI RI 3URSRVLWLRQ ,, JLYHV XV WKH IROORZLQJ
VXrFLHQW FRQGLWLRQ IRU D WUXWK WHOOLQJ VHSDUDWLQJ HTXLOLEULXP￿HTXDWLRQ ￿￿￿￿￿
=￿￿￿q￿￿￿o￿ 
3￿6￿MA V￿￿












1RZ FRQVLGHU WKH FDVH ZKHUH q  ￿￿ 2EVHUYH WKDW ZKHQ ￿  ￿  ￿ WKH LQHTXDOLW\ JLYHQ DERYH
KROGV DQG ZH KDYH D VXrFLHQW FRQGLWLRQ IRU D VHSDUDWLQJ HTXLOLEULXP￿ $OVR ZH FDQ FKHFN
WR VHH WKDW G= G￿ ￿ ￿￿ 7R VHH WKDW =￿￿￿ IRU VRPH YDOXHV￿ p[ ￿ FORVH WR RQH￿ 1RZ WDNH
OLP￿ ￿ ￿￿$ V￿ ￿ ￿￿ REVHUYH WKDW 3￿6￿MA V￿￿ ￿ ￿ ￿D Q G3￿6￿MA V￿￿ ￿ ￿￿ 7KLV VXJJHVWV WKDW
IRU VRPH SDUDPHWHUV WKH DERYH LQHTXDOLW\ ZLOO EH YLRODWHG￿ 7KHUHIRUH VLQFH G= G￿ ￿ ￿I U R P
FRQWLQXLW\ WKHUH H[LVWV DQ z ￿ VXFK WKDW IRU DOO ￿!z ￿￿ =￿￿￿￿￿￿￿o￿ ￿ ￿￿ 7KLV SURYHV SDUW ￿L￿
RI 3URSRVLWLRQ ,,,D￿
:H QRZ SURYH SDUW ￿LL￿ RI 3URSRVLWLRQ ,,,D￿ :H SURSRVH DQ HTXLOLEULXP ZKHUH WKH JRYHUQPHQW
FKRRVHV SROLF\ D￿ LUUHVSHFWLYH RI LWV W\SH￿ L￿H￿ ￿￿e
J￿D￿MWL￿￿￿e
I￿NMD￿￿￿z￿W￿MD￿￿ ￿￿￿ :H p[ WKH
RXW￿RI￿HTXLOLEULXP EHOLHIV DW z￿W￿MD￿￿ A z ZKHUH A z ￿ ￿￿￿3￿6￿MA V￿￿@￿
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WR J R PXF K IXUWKH U WKD Q LW Z R XOG KD Y H LQ WKH D EVH QF H R I D F UH GLELOLW\ SUR EOH P￿
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7KHUHIRUH￿ IRU WKH IROORZLQJ WR EH WUXH ZH PXVW LPSRVH SDUDPHWHUV VXFK WKDW￿
￿￿ b o￿3￿6￿MA V￿￿*￿>￿*￿o@
o




A =  
3￿6￿MA V￿￿








￿bo ￿ ￿￿ ￿￿￿
7KH DERYH LQHTXDOLW\ FRQVWLWXWHV D VXrFLHQW FRQGLWLRQ IRU D SRROLQJ HTXLOLEULXP DW D￿ HYHQ
LI ZH DOORZ IRU WKH ZHDNHVW SRVVLEOH RXW￿RI￿HTXLOLEULXP EHOLHI RI A z   3￿6￿MV￿￿￿ ￿+HQFH ZH GR
QRW ZRUU\ DERXW UHpQHPHQWV￿￿ 1RZ ZKHQ ￿  ￿  ￿D Q Gq  ￿￿ 3￿6￿MA V￿￿ ! ￿ ￿ WKH LQHTXDOLW\
LQ HTXDWLRQ ￿￿￿ LV UHYHUVHG L￿H￿ A =￿￿￿ 7R VHH WKDW WKHUH H[LVWV DQ q ODUJH HQRXJK VXFK WKDW
A =￿￿￿ p[ ￿ FORVH WR RQH￿ $V ￿ ￿ ￿ WKH 5+6 RI WKH DERYH LQHTXDOLW\ DSSURDFKHV RQH DQG
WKH /+6 VRPHWKLQJ VWULFWO\ JUHDWHU￿ 6LQFH G A = G￿ ￿ ￿ IURP FRQWLQXLW\ WKHUH H[LVWV DQ A ￿ VXFK
WKDW ￿￿!A ￿ ZH KDYH A =￿￿￿ $OVR REVHUYH E\ FRPSDULQJ HTXDWLRQ￿￿￿ WR HTXDWLRQ￿￿￿ WKDW
z ￿￿A ￿￿
1RZ OHW XV FKHFN IRU WKH SDUDPHWHUV ZKLFK VDWLVI\ D SRROLQJ HTXLOLEULXP DW D￿￿ 7R VXVWDLQ
WKLV HTXLOLEULXP￿ ZH p[ WKH RXW￿RI￿HTXLOLEULXP EHOLHIV DW z￿W￿MD￿￿ A z￿
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,I WKH JRYHUQPHQW W￿ GHYLDWHV DQG WDNHV WKH Ro￿WKH￿HTXLOLEULXP SDWK SROLF\ D￿￿ LWV SD\Ro LV￿
Xe
J￿￿J￿D￿￿￿￿ I￿W ￿￿ ￿ ￿b o￿3￿6￿MA V￿￿*￿>A z*￿o@
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￿￿’HYLDWLRQ LV SURpWDEOH LI Xe￿￿e
J￿￿e
I￿W ￿￿ ￿X e￿￿J￿D￿￿￿￿ I￿W ￿￿￿ 7KHUHIRUH IRU D SRROLQJ 3%( DW
D￿ WR H[LVW￿ WKH IROORZLQJ LQHTXDOLW\ PXVW KROG￿
v
3￿6￿MA V￿￿











6LQFH 3￿6￿MA V￿￿ !3￿6￿MA V￿￿D Q G3￿6￿MA V￿￿ !￿y ￿ ￿ ! ￿ b ￿￿ WKH DERYH LQHTXDOLW\ LV WUXH IRU
YDOXHV RI o WKDW DUH QRW VXrFLHQWO\ OHVV WKDQ RQH￿ 7KHUHIRUH HYHQ LI ZH DVVXPH WKDW A z  ￿  ￿￿
WKHUH H[LVW D ZLGH VHW RI SDUDPHWHUV IRU ZKLFK WKH SURSRVHG HTXLOLEULXP EUHDNV GRZQ DQG ZH
KDYH D XQLTXH SRROLQJ HTXLOLEULXP DW D￿￿
)LQDOO\ FRQVLGHU WKH VHSDUDWLQJ HTXLOLEULXP ZKHUH WKH JRYHUQPHQW￿V HTXLOLEULXP VWUDWHJ\
LV ￿￿DMMWL￿I R UL ￿  M￿ 7R VXVWDLQ WKLV HTXLOLEULXP HYHQ LI ZH LPSRVH WKH VWURQJHVW SRVVLEOH
RXW￿RI￿HTXLOLEULXP EHOLHIV￿ QDPHO\ z￿WLMDM￿ 3￿6MMA VL￿ ZH FDQ FKHFN WR VHH WKDW ZH FDQ FKHFN
WR VHH WKDW VR ORQJ DV HLWKHU q!￿R U￿!￿ ￿ GHYLDWLRQ LV DOZD\V SURpWDEOH DQG WKH SURSRVHG
VHSDUDWLQJ HTXLOLEULXP EUHDNV GRZQ￿
1RZ ZH RXWOLQH WKH SURRI IRU 3URSRVLWLRQ ,,,E￿ ZKLFK IROORZV WKH DERYH DUJXPHQW￿ :H QRZ
KDYH q   *￿
*￿ ! ￿ DQG ￿  ￿￿ 2EVHUYH WKDW VR ORQJ DV ￿!￿ ￿ ZH KDYH 3￿6￿MA V￿￿ ! ￿ ￿￿ 7KLV
LPSOLHV IURP HTXDWLRQ ￿￿￿￿ WKDW VR ORQJ DV q LV QRW WRR ODUJH￿ ZH KDYH D WUXWK WHOOLQJ VHSDUDWLQJ
HTXLOLEULXP￿ 8VLQJ WKH FRQWLQXLW\ DQG PRQRWRQLFLW\ RI = DV HDUOLHU￿ ZH FDQ VKRZ WKDW WKHUH
H[LVWV DQ A q VXFK WKDW ￿q!A q￿ WKH LQHTXDOLW\ LQ HTXDWLRQ ￿￿￿ LV YLRODWHG￿ 7KLV SURYHV SDUW ￿L￿
RI 3URSRVLWLRQ ,,,E￿ 7KH SURRI RI WKH H[LVWHQFH RI D SRROLQJ HTXLOLEULXP ZKHQ q!￿L VH Y H Q
PRUH VWUDLJKWIRUZDUG￿ DQG FDQ EH VHHQ E\ REVHUYLQJ WKDW HTXDWLRQ ￿￿￿ ZLOO EH VDWLVpHG ZKHQ
ZH LQFUHDVH q VXrFLHQWO\￿
3URRI RI 3URSRVLWLRQ ,9￿ +HUH ZH RQO\ JLYH DQ RXWOLQH RI WKH SURRI￿ VLQFH ZH FRQFHQWUDWH
RQ JRYHUQPHQW /￿V RSWLPDO VWUDWHJ\ IRU YDULRXV YDOXHV RI WKH SDUDPHWHU v￿ :H SURSRVH D
VHSDUDWLQJ 3%( IRU WKH JRYHUQPHQW RI W\SH / ZKHUH LW LV RSWLPDO IRU JRYHUQPHQW / WR HQDFW
SROLF\ DL ZKHQ WKH SULYDWH VLJQDO LV A VL ZKHUH L ￿I /￿5J￿ )RU WKLV WR EH WUXH WKH IROORZLQJ
WZR FRQGLWLRQV KDYH WR EH PHW￿ )LUVW￿ WKH SD\Ro RQ UHFHLYLQJ VLJQDO A V5 WR JRYHUQPHQW / IURP
￿￿WDNLQJ DFWLRQ D5 LV KLJKHU WKDQ LI LW WDNHV DFWLRQ D/￿
3￿65MA V5￿*5>3￿65MA V5￿*5o@
o








6HFRQG￿ WKH SD\Ro RQ UHFHLYLQJ VLJQDO A V/ WR JRYHUQPHQW / IURP WDNLQJ DFWLRQ D/ LV KLJKHU











:H FDQ FKHFN WR VHH WKDW WKHUH H[LVW SDUDPHWHUV VXFK WKDW ￿ D QRQ￿HPSW\ v ￿ ￿v￿ z v￿ ZKHUH
ERWK WKH DERYH LQHTXDOLWLHV DUH VDWLVpHG￿ )RU H[DPSOH VLQFH q  ￿￿ WKH DERYH SDUDPHWHUV
DUH VDWLVpHG IRU ￿!￿ ￿ ZKHUH ￿ YHU\ FORVH WR ￿￿ )RU VXFK YDOXHV￿ WKHUH H[LVWV D v ￿ ￿￿ ￿￿￿￿
ZKHUH WKH DERYH LQHTXDOLWLHV DUH VDWLVpHG VXFK WKDW WKHUH LV D VHSDUDWLQJ HTXLOLEULXP DQG WKH
SURRI RI ￿L￿ LV FRPSOHWH￿ ,W LV HDV\ WR VHH WKDW LI v!z v WKH JRYHUQPHQW ZLOO WDNH SROLF\ D/
LUUHVSHFWLYH RI WKH VLJQDO UHFHLYHG￿ )URP 3URSRVLWLRQ ,,, WKH SURRI RI ￿LLL￿ DQG ￿LY￿ IROORZV￿
5HIHUHQFHV
￿￿ $OHVLQD￿ $OEHUWR DQG ’UD]HQ￿ $OODQ ￿￿￿￿￿￿￿ :K\ DUH 6WDELOL]DWLRQV ’HOD\HG"￿ $PHULFDQ
(FRQRPLF 5HYLHZ￿ 9RO￿ ￿￿ SS￿ ￿￿￿￿ ￿￿￿￿￿
￿￿ %DUWROLQL￿ /HRQDUGR DQG ’UD]HQ￿ $OODQ ￿￿￿￿￿￿￿ &DSLWDO￿$FFRXQW /LEHUDOL]DWLRQ DV D
6LJQDO￿ $PHULFDQ (FRQRPLF 5HYLHZ￿ 9RO￿ ￿￿ 1R￿￿￿ ￿￿￿ ￿￿￿￿
￿￿ %KDJZDWL￿ -DJGLVK ￿￿￿￿￿￿￿ 7KH &DSLWDO 0\WK ￿ 7KH ’LoHUHQFH EHWZHHQ 7UDGH LQ :LG￿
JHWV DQG ’ROODUV￿ )RUHLJQ $oDLUV￿ 9RO￿￿￿ 1R￿￿￿ SS ￿ ￿ ￿￿
￿￿ %UDQGHQEXUJHU￿ $￿ DQG %HQ 3RODN ￿￿￿￿￿￿￿ :KHQ 0DQDJHUV &RYHU WKHLU 3RVWHULRUV ￿
0DNLQJ ’HFLVLRQV WKH 0DUNHW ZDQWV WR 6HH￿ 5DQG -RXUQDO RI (FRQRPLFV Y R O￿ ￿Q R ￿ ￿ ￿
SS ￿￿￿￿￿￿￿
￿￿ &XNLHUPDQ￿ $OH[ DQG 7RPDVVL￿ 0DULDQR ￿￿￿￿￿￿￿ :KHQ ’RHV LW WDNHV D 1L[RQ WR *R WR
&KLQD"￿ $PHULFDQ (FRQRPLF 5HYLHZ 9RO￿ ￿￿ 1R￿￿￿ SS ￿￿￿￿￿￿￿
￿￿ ’UD]HQ￿ $OODQ DQG 3DXO 0DVVRQ ￿￿￿￿￿￿￿ &UHGLELOLW\ RI 3ROLFLHV YHUVXV &UHGLELOLW\ RI
3ROLF\PDNHUV￿ 4XDUWHUO\ -RXUQDO RI (FRQRPLFV SS ￿￿￿￿￿￿￿
￿￿ (DWRQ￿ -RQDWKDQ DQG 5DTXHO )HUQDQGH] ￿￿￿￿￿￿￿ 6RYHUHLJQ ’HEW￿ +DQGERRN RI ,QWHUQD￿
WLRQDO (FRQRPLFV￿ 9RO￿￿ (OVHYLHU 1RUWK +ROODQG
￿￿￿￿ )HUQDQGH]￿ 5DTXHO DQG ’DQL 5RGULN￿￿￿￿￿￿￿ 5HVLVWDQFH WR 5HIRUP￿ 6WDWXV 4XR %LDV LQ
WKH 3UHVHQFH RI ,QGLYLGXDO 6SHFLpF 8QFHUWDLQW\￿ $PHULFDQ (FRQRPLF 5HYLHZ￿ 9RO￿ ￿￿
SS ￿￿￿￿ ￿￿￿￿￿
￿￿ .UXJPDQ￿ 3DXO ￿￿￿￿￿￿￿ 7KH &RQpGHQFH *DPH￿ 7KH 1HZ 5HSXEOLF￿ 2FWREHU ￿ ￿￿￿￿
￿￿￿ .UXJPDQ￿ 3DXO ￿￿￿￿￿￿￿ 7KH 5HWXUQ RI ’HSUHVVLRQ (FRQRPLFV￿ :￿:￿ 1RUWRQ ￿ &R￿
￿￿￿ 3UHQGHUJDVW￿ &DQLFH DQG /DUV 6WROH ￿￿￿￿￿￿￿ ,PSHWXRXV <RXQJVWHUV DQG -DGHG 2OG
7LPHUV￿ -RXUQDO RI 3ROLWLFDO (FRQRP\ YRO ￿￿￿￿ SS￿ ￿￿￿￿ ￿￿￿￿￿
￿￿￿ 5DGHOHW￿ 6WHYH DQG -HoUH\ 6DFKV ￿￿￿￿￿￿￿ 7KH (DVW $VLDQ )LQDQFLDO &ULVLV￿ ’LDJQRVLV￿
5HPHGLHV DQG 3URVSHFWV￿ PLPHR￿ +,,’
￿￿￿ 5RJRo￿ .HQQHWK ￿￿￿￿￿￿￿ 7KH 2SWLPDO ’HJUHH RI &RPPLWPHQW WR DQ ,QWHUPHGLDWH 7DU￿
JHW￿ 4XDUWHUO\ -RXUQDO RI (FRQRPLFV
￿￿￿ 5RGULN￿ ’DQL ￿￿￿￿￿￿￿ 3URPLVHV￿ 3URPLVHV￿ &UHGLEOH 5HIRUP YLD 6LJQDOLQJ￿ (FRQRPLF
-RXUQDO YRO￿ ￿￿
￿￿￿ 5RGULN￿ ’DQL ￿￿￿￿￿￿￿ 8QGHUVWDQGLQJ (FRQRPLF 3ROLF\ 5HIRUP￿ -RXUQDO RI (FRQRPLF
/LWHUDWXUH
￿￿￿ 5RGULN￿ ’DQL ￿￿￿￿￿￿￿ :KR 1HHGV &DSLWDO $FFRXQW &RQYHUWLELOLW\" PLPHR￿ +DUYDUG
8QLYHUVLW\
￿￿￿ 5RGULN￿ ’DQL ￿￿￿￿￿￿￿ *RYHUQLQJ WKH *OREDO (FRQRP\￿ ’RHV 2QH $UFKLWHFWXUDO 6W\OH
)LW $OO" PLPHR .HQQHG\ 6FKRRO￿ +DUYDUG 8QLYHUVLW\
￿￿￿ 6DFKV￿ -￿ ￿￿￿￿￿￿￿ 5XVVLD￿V VWUXJJOH ZLWK 6WDELOL]DWLRQ￿ &RQFHSWXDO ,VVXHV DQG (YLGHQFH￿
3URFHHGLQJV RI WKH $QQXDO :RUOG %DQN &RQIHUHQFH
￿￿￿ 6DFKV￿ -￿￿ 7RUQHOO￿ $￿￿ 9HODVFR￿ $￿ ￿￿￿￿￿￿￿ 7KH &ROODSVH RI WKH 0H[LFDQ 3HVR￿ :KDW
KDYH ZH OHDUQHG"￿ (FRQRPLF 3ROLF\
￿￿￿ :DGH￿ 5REHUW DQG )UDQN 9HQHURVR ￿￿￿￿￿￿￿ 7KH $VLDQ &ULVLV￿ 7KH +LJKW ’HEW 0RGHO
YV 7KH :DOO 6WUHHW￿7UHDVXU\￿,0) &RPSOH[￿ PLPHR￿ 7KH 5XVVHOO 6DJH )RXQGDWLRQ
￿￿$EVWUDFW
:H VKRZ WKDW JRYHUQPHQWV LQ GHYHORSLQJ FRXQWULHV KDYH DQ LQFHQWLYH WR SOD\ ZKDW
.UXJPDQ FDOOV CWKH FRQpGHQFH JDPH￿ ￿ ZKHUHLQ WKH QHHG WR ZLQ WKH FRQpGHQFH RI WKH
LQWHUQDWLRQDO FDSLWDO PDUNHW CFDQ DFWXDOO\ SUHYHQW D FRXQWU\ IURP IROORZLQJ RWKHUZLVH
VHQVLEOH SROLFLHV DQG IRUFH LW WR IROORZ SROLFLHV WKDW LW ZRXOG QRUPDOO\ FRQVLGHU SHUYHUVH￿￿
7KLV LQFHQWLYH DULVHV EHFDXVH RI D FRPELQDWLRQ RI D CFRQIRUPLW\ ELDV￿ DQG CJRRG QHZV
ELDV￿ LQ JRYHUQPHQWDO GHFLVLRQ PDNLQJ LQ DQ RSHQ HFRQRP\￿ ZKLFK UHVXOWV LQ LQHrFLHQW
RXWFRPHV￿ 2XU DQDO\VLV DOVR HPSKDVL]HV WKH LPSRUWDQFH RI LGHRORJ\ LQ LVVXHV RI SROLF\
LPSOHPHQWDWLRQ LQ DQ RSHQ HFRQRP\ ￿ D FRXQWU\ PLJKW EH EHWWHU Ro ZLWK D COLEHUDO￿
JRYHUQPHQW WR LPSOHPHQW SROLFLHV SUHFLVHO\ ZKHQ CFRQVHUYDWLYH￿ SROLFLHV DUH PRUH OLNHO\
WR EH VXFFHVVIXO￿
. H\Z RU GV￿ 3ROLF\ ,PSOHPHQWDWLRQ￿ 6LJQDOLQJ￿ ,QWHUQDWLRQDO &DSLWDO )ORZV￿ ,GHRORJ\
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